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NORTHERN  DISTRICT  6F  HEW  YORK,  TO  WIT: 

BE  IT  REMEMBERER  That  on  the  twenty  first  day  of  September,  in  the 
forty  seventh  year  of  the  Independence  of  the  United  States  of  America,  A.  D. 
1822,  William  S.  Parker  of  the  said  District,  has  deposited  in  this  Office  the 
title  of  a  Book,  the  right  whereof  he  claims  as  proprietor,  in  the  words  follow- 
ing, to  wit : 

"  A  new  and  comple  system  of  Arithmetick,  composed  for  the  use  of  the  citi- 
'sens  of  the  United  States.    By  Nicholas  Pike,  a.  m*  a.  a.  s.   Quid  muirus 
reipublicse  rnkjus  meliusve  afferre  possum  us,  quam  si  juventutem  docemus,  et 
bene  erudimus  ?   E  yarns  sumendum  est  optimum. — Cicero.   Fourth  Edition ; 
revised,  corrected,  and  improved,  by  Chester  Dewey,  a.  a.  8.  Professor  of 
.  Mathematicks,  and  Natural  Philosophy  in  Williams  College." 

tn  conformity  to  the  act  of  the  Congress  of  the  United  States,  entitled **  An 
act  for  the  encouragement  of  learning,  by  securing  the  copies  of  Maps,  Charts, 
and  Books,  to  the  authors  and  proprietors  of  such  copies,  during  the  times  there- 
in mentioned and  also,  to  the  act  entitled  u  An  act  supplementary  to  'an  act 
entitled  '  An  act  for  the  encouragement  of  learning,  by  securing  the  copies  or 
Maps,  Charts,  and  Books,  to  the  authors  and  proprietors  of  such  copies  during 
the  times  therein  mentioned/  and  extending  the  benefits  thereof  to  the  arts  of 
Designing,  Engraving  and  Etching  historical  and  other  prints." 

RICHARD  R.  LANSING, 
Clerk  of  tfie  Norlhtrn  District  of  JVw  York. 


PREFACE 


t  TO  THE  FIRST  EDITION. 

It  may,  perhaps,  by  some,  be  thought  needless,  when  Au- 
thors are  so  multiplied,  to  attempt  publishing  any  thing  further  on 
Arithmetick,  as  it  may  be  imagined  there  can  be  nothing  more  than 
the  repetition  of  a  subject  already  exhausted.  It  is  however  the 
opinion  of  not  a  few,  who  are  conspicuous  for  their  knowledge  in 
the  Mathematicks,  that  the  books,  now  in  use  among  us,  are  gen- 
erally deficient  in  the  illustration  and  application  of  the  rules ;  of 
the  truth  of  which,  the  general  complaint  among  Schoolmasters  is  a 
strong  confirmation.  And  not  only  so,  but  as  the  United  States  are 
now  an  independent  nation,  it  was  judged  that  a  System  might  be 
calculated  more  suitable  to  our  meridian,  than  those  heretofore 
published. 

Although  I  had  sufficient  reason  to  distrust  my  abilities  for  so  ar- 
duous a  task,  yet  not  knowing  any  one  who  would  take  upon  him- 
self the  trouble,  and  apprehending  1  could  not  render  die  publick 
more  essential  service,  than  by  an  attempt  to  remove  the  difficul- 
ties complained*  of,  with  diffidence  I  devoted  myself  to  the  work. 

1  have  availed  myself  of  the  best  authors  which  could  be  obtained 
bat  have  followed  none  particularly,  except  fionnycastle's  Method 
of  Demonstration. 

Although  1  have  arranged  the  work  in  such  order  as  appeared  to 
me  the  most  regular  and  natural,  the  student  is  not  obliged  to  pay  a 
strict  adherence  to  it ;  but  may  pass  from  one  Rule  to  another,  as 
his  inclination  or  opportunity  for  study,  may  require. 

The  Federal  Coin,  being  purely  decimal,  most  naturally  falls  in 
after  Decimal  Fractions. 

I  have  given  several  methods  of  extracting  the  Cube  Root,  and' 
am  indebted  to  a  learned  friend,  whp  declines  having  his  name 
made  publick,  for  the  investigation  of  two  very  concise  Algebraic  k 
Theorems  for  the  extraction  of  all  hoots,  and  of  a  particular  The- 
orem for  the  Sursolid. 

Among  the  Miscellaneous  Questions,  I  have  given  some  of  a  phi- 
losophical nature,  as  well  with  a  view  to  inspire  the  pupil  with  a 
relish  for  philosophical  studies,  as  to  the  usefulness  of  them  in  the 
common  business  of  life. 

Being  sensible  the  following  Treatise  will  stand  or  fall,  accord- 
ing to  its  real  merit  or  demerit,  1  submit  it  to  the  judgment  of  the 
candid. 

With  pleasure  I  embrace  this  opportunity,  to  express  my  grat.i- 
tade  to  those  learned  Gentlemen,  who  have  honoured  this  Treatise 
with  their  approbation,  as  well  as  to  snch  Gentlemen,  as  have  en- 
couraged it  by  their  subscriptions  ;  and  to  request  the  reader  to 
-excuse  any  err  ours  he  may  meet  with  ;  for  although  great  pains  have 
been  taken  in  correcting,  yet  it  is  difficult  to  prevent' erroars  from 
creeping  into  the  press,  and  some  may  have  escaped  my  own  ob- 
servation ;  in  either  case,  a  hint  from  (be  candid  will  much  oblige 
their  Most  obedient, 

And  humble  Sprvant, 

THE  AUTHOR. 


PREFACE 


TO  THE  FOURTH  EDITION. 

Pike's  Arithmetics  is  universally  acknowledged  to  be  the  most 
complete  system  ever  published  in  the  United  States.  It  early 
obtaioed  a  very  high  reputation,  and  has  conlinued  to  receive  the 
approbation  of' the  pablick,  wherever  it  has  been  used,  it  is  de- 
signed for  the  instruction  of  our  youth  in  academies  and  higher 
schools,  as  well  as  for  the  use  of  the  man  of  business  and  the  gen- 
tleman. All  those  rule 3,  which  are  so  frequently  employed  in  the 
various  departments  of  business,  are  introduced  into  it.  It  is  the 
source  too,  from  which  the  later  Arithmeticks  have  chiefly  been 
compiled.  By  them,  however,  it  has  not  been  superseded,  s6 
much  more  full  and  extensive  are  its  rules  and  their  application. 
In  the  demonstration  and  illustration  of  the  rules,  it  stands  pre- 
eminent. 

The  continued  demand  for  Jhe  work  has  induced  the  publisher 
and  proprietor  of  the  copy  right,  to  present  to  the  publick  a  new 
and  improved  edition.  In  the  revision  of  the  work  much  labour 
has  been  bestowed,  and  in  the  language  of  a  Mathematician  well 
acquainted  with  the  work,  "  to  excellent  purpose.  U  is  still  Pike'« 
Arithmetic^  but  altogether  more  perfect  than  it  was  before. 
As  a  complete  system,  it  may  be  pronounced  superior  to  any  ever 
published."  The  imperfections  of  the  previous  editions,  which 
have  been  noticed  by  the  most  distinguished  teachers  of  Arithme- 
tic^ are  to  a  great  degree  remedied  in  the  present  edition. 

The  alterations  and  improvements  consist  in  the  following  par- 
ticular*. Several  rules  have  been  added,  as  well  as  a  variety  of 
Tables,  of  much  practical  importance.  Some  Tables  have  been 
corrected  and  others  have  been  enlarged.  Several  simple  and, 
obvious  rules  were  redundant  and  have  been  omitted.  The  Rule 
of  Three  and  interest  have  been  much  improved.  Demonstra- 
tions of  a  large  proportion  of  the  rules  were  not  given  by  Mr. 
Pike  :  where  the  subject  would  readily  admit,  they  have  been 
supplied.  The  illustrations  of  the  hules  are  more  copious,  and 
in  many  cases  simplified.  Most  of  the  AJgebraick  demonstrations 
which  are  useless  to  the  mere  student  in  Arilhmetick,  have  been 
exchanged  for  arithmetical  illustrations.  Logarithms,  Trigonome- 
try, Algebra,  and  Conic  Sections,  are  omitted.  These  subjects 
were  so  briefly  treated  by  Mr.  Pike,  as  to  possess  little  value.  Ah 
they  require  a  large  volume  of  themselves,  and  are  very  fully 
treated  of  in  Day's  Course  cf  Mathematicks,  and  in  the  system  of 
Mathematicks  now  publishing  at  the  University  in  Massachusetts 
the  publisher  has  been  uniformly  advised  to  omit  them  entirely. 

A  concise  System  of  Book  Keeping  by  single  and  double  Entry 
has  been  added  to  the  work,  which  we  hesitate  not  to  say  will  great- 
ly enhance  its  value. 

It  is  confidently  believed  that  this  edition  will  merit  the  appro- 
bation of  the  publick,  and  receive  that  patronage  which  has  been 
so  liberally  bestowed  on  the  previous  editions. 

THE  PUBLISHER, 

Troy,  October  31,  1822. 


RECOMMENDATIONS. 


Dartmouth  Ubtvxesitt,  1786. 
At  tlut  inquest  of  Nicolas  Pike,  Esq.  we  have  impacted  his  System  of  Aritb- 
aaaticfc,  which  we  eheerf ully  recommend  to  the  publick,  as  easy,  accurate,  and 
complete.   And  we  apprehend  there  is  no  treatise  of  the  kind  extant,  from 
*  which  so  great  utility  may  arise  to  Schools. 

B.  WOODWARD,  Math,  and  Phil.  Prof. 
JOHN  SMITH,  Prof:  of  the  Learned  Languages. 

1  do  most  sincerely  concur  in  the  preceding  recommendation. 

J.  WHEEL  GCK,  President  of  the  University. 


Providence,  Rhode  Island,  1785. 

Whoever  may  hare  the  perusal  of  this  treatise  on  Arithmetick  may  natur- 
ally conclude  I  might  have  spared  myself  the  trouble  of  giving  it  this  recom- 
mendation, as  the  work  will  speak  more  for  itself  than  the  most  elaborate  rec- 
ommendation from  my  pen  can  speak  lor  it :  But  as  I  have  always  been  much 
delighted  with  the  contemplation  of  mathematical  subjects,  and  at  the  same 
tune  fully  sensible  of  tjhe  utility  of  a  work  of  this  nature,  was  willing  to  render 
every  assistance  in  my  power  to  bring  it  to  the  publick  view  :  And  should  the 
student  read  it  with  the  same  pleasure  with  which  I  perused  the  sheets  before 
they  went  to  the  press,  nrrw  persuaded  he  will  not  fail  of  reaping  that  benefit  from 
it  which  he  may  expect,  or  wish  for,  to  satisfy  his  curiosity  in  a  subjnct  of  this 
nature.  The  author,  in  treating  on  numbers,  has  done  it  with  so  much  perspicu- 
ity and  singular  address,  that  I  am  convinced  the  study  thereof  will  become 
more  a  pleasure  than  a  task. 

The  arrangement  of  the  work,  and  the  method  by  which  he  leads  the  (yro 
into  the  flirt  principles  of  numbers,  are  novelties  I  have  not  met  with  m  any  book 
f  have  seen.  Wingate,  Hatton,  Ward,  Hill,  and  many  other  authors  whose 
names  might  be  adduced,  if  necessary,  have  claimed  a  considerable  share  of  mer-' 
it ;  but  when  brought  into  a  com  para  rive  point  of  view  with  this  treatise,  they 
are  inadequate  and  defective.  This  volume  contains,  besides  what  is  useful 
and  necessary  in  the  common  affairs  of  life,  a  great  fund  for  amusement  and  en- 
tertainment. The  Mechanick  will  find  in  it  much  more  than  he  may  have  oc- 
casion for  ;  the  Lawyer,  Merchant  and  >f  athematician,  will  find  an  ample  field 
for  the  exercise  of  their  genius  ;  and  I  am  well  assured  it  may  be  read  to  great 
advantage  by:students  of  every  class,  from  the  lowest  school  to  the  University. 
More  than  this  need  not  be  said  by  me,  and  to  have  said  less,  would  be  keeping 
oaek  a  tribute  justly  due  to  the  merit  of  this  work. 

BENJAMIN  WEST. 


University  in  Cambridge,  !?86. 
Having,  by  the  desirs  of  Nicolas  Pike,  Esq.  inspected  the  following  volume 
in  manuscript,  we  beg  leave  to  acquaint  the  publick,  that  in  our  opinion  it  is  a 
work  well  executed,  and  contains  a  complete  system  of  Arithmetick.  The 
rales  ore  plain,  and  the  demonstrations  perspicuous  and  satisfactory  ;  and  we  es- 
teem it  the  best  calculated,  of  any  single  piece  we  have  met  with,  to  lead  youth, 
by  natural  and  easy  gradations,  into  a  methodical  and  thorough  acquaintance 
with  the  science  of  figures.  Persons  of  all  descriptions  may  find  in  it  every  thing, 
respecting  numbers,  necessary  to  their  business ;  and  Hot  only  so,  but  if  they 
have  a  speculative  turn,  and  mathematical  taVe,  may  meet  with  much  for  their 
entertaidftjent  zip, leisure  hour. 
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RECOMMENDATIONS. 


We  arc  happy  to  sec  so  useful  an  American  production,  Which,  if  it  should 
meet  with  the  encouragement  it  deserves,  among  the  inhabitants  of  the  United 
States,  will  save  much  money  in  the  country,  which  would  otherwise  be  sent 
to  Europe,  for  publications  of  this  kind. 

We  heartily  recommend  it  to  schools,  and  to  the  community  at  large,  and 
wish  that  the  industry  and  skill  of  the  Author  may  be  rewarded,  for  so  benefi- 
cial a  work,  by  meeting  with  the  general  approbation  and  encouragement  of  the 
publick.  , 

JOSEPH  WlLLArUVD.  D.  President  of  the  University. 

E.  WIGGLES  WORTH,  S.  T.  P.  Hollis. 

S.  WILLIAMS,  L.  L.  D.  Math,  et  Phil.  NaL  Prof.  HoUis. 


Yale  College,  1786. 
Vvov  examining  Mr.  Pike's  System  of  Arithmetick  and  Geometry,  in  manu- 
script, I  find  it  to  be  a  work  of  such  mathematical  ingenuity,  that  I  esteem  myself 
honoured  in  joining  with  the  Rev.  President  WiUard,  and  other  learned  gentle- 
men, in  recommending  it  to  the  publick  as  a  production  of  genius,  interspersed 
with  originality  in  this  part  of  learning,  and  as  a  book,  suitable  to  be  taught  in 
schools  :  of  utility  to  the  merchant,  and  well  adapted  even  for  the  University  in- 
I  struction.  I  consider  it  of  such  merit,  as  that  it.will  probably  gain  a  very  gene- 
ral reception  and  use  throughout  the  republick  of  letters. 

EZRA  STILES,  President. 


Boston,  1786. 

From  the  known  character  of  the  Gentlemen  who  have  recommended  Mr. 
Pike's  System  of  Arithmetick,  there  can  be  no  room  to  doubt,  that  it  is  a  valua- 
ble performance  ;  aud  will  be,  if  published,  a  very  useful  one.    I  therefore  wish 

him  success  in  its  publication. 

JAMES  BO WDOIN. 


4  Uwiow  College,  Oct.  10, 1822. 

Pike's  Arithmetick  is  too  well  known  and  too  highly  appreciated  to  re- 
quire any  recommendation  ;  and  by  furnishing  an  edition  of  that  work,  in  which 
common  language  is  substituted  for  algebraic  signs,  Professor  Dewey  has  infer- 
red a  favour  on  those  who  may  wish  to  acquire  or  teach  Arithmetick  withou 
Algebra;  by  whom  it  is  presumed  this  edition  will  be  patronised. 

E.  NOTT,  President 

ScHEKECTADT,  OCT.  16,  1822. 

Mr.  Wm.  S.  Parker, 

1  Havk  for  many  years  been  fully  acquainted  with.JPtfre*  System  ofJrifhme- 
itch,  aud  am  persuaded  of  its  excellence  ;  I  do  not  know  of  any  treatise  of  more 
practical  utility  ;  the  arrangements  of  its  parts  is  natural,  its  rules  are  plain  and 
easily  understood  and  upplied,  and  it  contains  all  that  is  of  any  importance  to  the 
Mercantile  or  Scientific  Arithmetician.  To  those  who  have  not  the  elementary 
knowledge  of  Algebra,  the  translation  of  the  Algebraic  expression  into  plain 
Arithmetical  language  must  be  very  acceptable  and  profitable.  This  improve- 
ment, together  with  the  notes  and  emendations  of  Professbr  Dewey,  cannot  fail' 
to  ensure  the  public  confidence  and  patronage.  A  hand  so  able  as  his,  cannot 
touch  without  improving  an  elementary  treatise^and  wherever  he  is  known,  his 
name  must  be  a  sufficient  credential. 

Wishing  you  all  success,  and  abundant  remuneration  for  your  labours,  I  am, 
Sir.  vour  friend  and  serv  ant. 

T.  M'AULEY,  S.  T.  D. 
Late  Professor  of  Mathematieks,  Union  College. 


RECOMMENDATIONS. 


Amherst,  Mass.  Feb.  9, 1822. 
I  have  long  been  acquainted  with  Pike's  Arithmetic,  and  think  it  the  best 
•f  any  extant,  for  those  who  wish  to  acquire  a  thorough  knowledge  of  Arith- 
metic as  a  science  and  an  art.  The  plan  of  improvement  adopted  and  pursued 
by  Professor  Dewey,  in  the  present  edition,  is,  in  my  opinion,  such  as  to  render 
the  work  more  perfect  and  more  useful.  By  supplying  defect*,  omitting  redun- 
dancies, and  illustrating  what  was  obscure,  he  has  given  to  the  present  edition  a 
superior  value.  1  cheerfully  recommend  the  work  to  the  patronage  of  the  pub- 
lic, and  especially  to  the  patronage  of  the  Instructors  of  youth  in  Academies  and 
Schools,  as  combining  more  excellences  than  any  other  Arithmetic  now  in  use. 

ZEPH.  SWIFT  MOORE, 
President  of  the  Collegiate  Institution,  at  Amherst,  Mass. 


Lenox,  Ms.  April  20,  1822. 
I  have  seen  Pike's  Arithmetic  revised  by  Mr.  Professor  Dewey  of  Williams . 
College.  I  entirely  approve  of  all  the  alterations,  additions,  and  illustrations. 
I  cannot  but  believe,  that  the  work  thus  presented  to  the  public,  will  be  superi- 
or to  any  thing  of  the  kind  extant.  While  it  initiates, the  scholar  into  die 
theory  of  this  science,  it  is  distinguished  for  a  happy  conciseness,  lucid  method, 
and  graceful  simplicity,  which  cannot  fail  to  make  it  a  valuable  companion  for 
the  Merchant,  Mechanic,  or  Farmer. 

LEVI  GLEZEN, 
Preceptor  of  Lenox  Academy. 


Extract  of  a  Letter  from  Mr.  Benedict,  Tutor  of  Williams  College,  to  the 
Publisher^  doled 

Williams  College,  January  2,  1822. 

Mr.  Parker, 

u  From  the  experience  which  I  have  had  in  instructing  youth,  I  have  had  occa- 
sion to  acquaint  myself  with  many,  if  not  most  of  the  Systems  of  Arithmetick  in 
use  in  this  country.  1  can  therefore  speak  with  some  more  confidence  than  I 
otherwise  should,  from  having  proved  their  excellences  and  defects  by  actual 
trial  of  them.  It  is  most  certain  that  as  a  complete  System  on  this  important 
part  of  education,  the  work  under  consideration  stands  preeminent.  It  is  impos- 
sible that  Arithmetick  should  be  so  treated  of,  as  not  to  leave  much  to  be  done 
by  the  instructor.  Still,  as  I  think,  Pike's  System  will  enable  the  teacher  to  ben- 
efit his  scholars,  to  give  them  sound  theoretical  and  practical  knowledge  in  this 
branch,  to  induce  them  to  think  and  reason  closely,  and  increase  their  power  of 
arithmetical  invention,  far  more  than  any  one  within  the  compass  of  my  knowl- 
edge. Excellent  as  it  was  when  it  came  from  its  author,  it  had  its  defects.  By 
the  revision  of  it  by  Lord,  little  else  was  done  than  to1  change  the  sterling  to  fed- 
eral notation.  Much  remained  to  be  done/  In  some  parts,  Mr.  Pike  had  been 
needlessly  minute,  and  loaded  the  work  with  a  multiplicity  of  rales  on  one  sab- 
ject,  which  the  accountant  could  not  but  make  for  himself,  as  occasion  demanded, 
with  perfect  ease.  Though  his  illustrations  and  demonstrations  are  usually  very 
good,insome  cases  they  were  obscure ;  and  in  some  parts,  as  for  instance  that  of 
interest,  there  was  a  great  deficiency.  I  have  examined  the  work  with  Mr. 
Dewey's  corrections,  with  considerable  care.  He  has  bestowed  great  labour 
upon  it,  and  I  think  to  excellent  purpose.  It  is  still  Pike's  Arithmetick ;  but 
altogether  more  perfect  than,  it  was  before.  1  do  believe  that  as  a  complete  Sys- 
tem, it  may  be- pronounced  superior  to  any  one  ever  published,  I  most  earnestly 
wish  you  success  in  its  publication  ;  and  I  feel  a  confidence  that  good  judges  will 
not  hesitate  on  perusing  it,  to  give  it  an  unqualified  recommendation." 

Youra  respectfully, 

GEORGE  W.  BENEDICT. 
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EXPLANATION 

OF  THE  CHARACTER*  BtAD£  USE  OF  IBT.THM  TRJBATftlL 

~*The  sign  of  equality :  as  12  pence  =  1  shilling,  signifies  that  12  pence  arc' 
equal  to  one  shilling ;  and,  in  general,  that  whatever  precedes  it  is  equal  to  wha'fr 
follows. 

+  The  sign  of  Addition:  as  5+5=10,  that  is,  5  added  to  5  is  equal  to  10. 
Read  5  plus' 5,  or  5  more  5  equal  to  10. 

—  The  sign  of  Subtraction :  as,  12—4=8,  that  is,  12  lessened  by  4  is  equal 
to  8,  or  4  from  12  and  8  remains.    Read  12  minus  4,  or  12  less  4  equal  to  8. 

.  X  The  sign  of  Multiplication :  as  6  X5=30,  that  is,  6  multiplied  by  5  is  equal 
to  30.   Read  6  into  5  equal  to  30. 

-r  or  5)30(  The  sign  of  Division :  as  30+5=6,  that  is,  90  divided  by  5  is 
equal  to  6.    Read  30  by  5  equal  to  6. 

875 

~-  Numbers  placed  fraetionwise,  do  likewise  denote  division,  the  numerator 

or  upper  number  being  the  dividend,  and  the  denominator  or  lower&umber,  the 

875 

divisor ;  thus,  -—  is  the  same  as  875-r  25=35. 
25 

::  :  The  sign  o&proportion,  thus,  2  :  4    8  : 18,  that  is,  as  2  is  to  4  so  ia  8  to  16*. 
-rf  Signifies  Geometrical  Ptogression. 

9 — 2 -f  6=13  Shews  that  the  difference  between  2  and  9  added  to  6  ia  equal 
to  13.  Read  9  minus  2  plus  6  equal  to  13.  And  that  the  line  above  (called  a 
Vinculum)  connects  all  the  numbers  over  which  it  is  drawn. 

12—3+4=5  Signifies  that  the  uim  of  3  and  4  taken  from  12  leavvsotnequrt 

to  6^ 

f*  Signifies  the  second  power,  or  Square. 
| 5  Signifies  the  third  power,  or  Cube. 

F"  Signifies  any  power  in  general,  as  6|*=fcr*quare  of  6 ;  and  50|'=cube> 
of  50,  &c.  thus  m  signifies  either  the  square  or  cube,  or  any  other  power. 

.  y/,  or  I  *"  Prefixed  to  any  number  or  quantity,  signifies  that  the  square  root 
of  that  number  is  required.  It  likewise  (as  also  the  character  for  any  other 
foot)  stands  for  the  expression  of  the  root  of  that  number  or  quantity  to  which 

it  is*  prefixed.   As  «/36=G,  and  <J  108+36=  12,  and  36^=6,  &c. 

or  |i  Prefixed  to  any  number,  signifies  that  Che  cube  root  of  that  number 
9  s— —  <— — i 

is  required,  or  expressed-  As  ^216=6,  and  ^513+216=9,  Sic  or  216 1  x= 
6,  &c 

\A  °l  1m  SiS,1^*e,  in  general.   A*  36|^=square  root,2l6i^*=cubef 

root,  &c.    Tnus,  £  signifies  either  the  square  root,  cube  root,  or  any  oth 
foot  whatever. 

abed  When  several  letters  are  set  together,  they  are  supposed  to  be  mult* 
jilted  into  each  other;  as  those  in  the  margin  are  the  same  as  aXbXcXu\  anfl 
represent  the  continual  product  of  quantities  or  numbers. 

i  Is  the  reciprocal,  of  «,  and  ~  is  the  reotprocal  of  — . 
a  b  a 

If  a  be  the  root  then  aX<t=aa  or  as  it  the  square  of  <t,  and  axax«=a«s 
or  a  3  is  the  cube  of  a,  &c.  T 

Nate.    The  figure  above  is  called  the  index  of  the  power. 

It  is  usual  to  write  shillings  at  the  left  hand  of  a  stroke,  and  penc*  at  the 
rght ;  thus»13ft  is  thirteen  shillings  and  four  pence. 

Note.  The  use  of  these  characters  must  bo  perfectly  understood  by  the  po* 
pil,  as  he  may  have  occasion  for  them. 


NEW  AND  COMPLETE  • 

SYSTEM  OF  ARITHMETICK. 


A ItlTHMETlCK  is  the  Art  or  Science  of  computing  by  num- 
bers, and  consists  both  in  Theory  and  Practice.  The  Theo- 
ry consider*  the  nature  and  quality  of  numbers,  and  demonstrates 
the  rea«on  of  practical  operations.  The  Practice  is  that,  which' 
shews  the  method  of  wording  by  numbers,  so  as  to  be  most  useful 
and  expeditious  for  business,  and  is  comprised  under  five  principal 
or  fundamental  Rules,  viz.  Notation  or  Numeration,  Addition, 
Subtraction,  Multiplication,  and  Division  ;  the  knowledge  of 
which  is  so  necessary,  that  scarcely  any  thing  in  life,  and  nothing 
in  trade  can  be  done  without  it. 


NUMERATION 

1.  TEACHES  the  different  value  of  figures  by.  their  different 
places,  and  to  read  or  write  any  snm  or  number  by  these  ten  char- 
acters, 0,  1,  2,  3,  4,  5,  6,  7,  8,  9. — 0  is  called  a  cypher,  and  all  the 
rpst  are  called  figures  or  digits.*  The  names  and  significations  of 
these  characters,  and  the  origin  or  generation  of  the  numbers  they 
stand  for,  are  as  follow  ;  0  nothing  ;  1  one,  or  a  single  thing  called 
an  unit;  1  +  1=S,  two ;  2+1=3,  three;  3+1=4,  four ;  4+ 1*=5, 
five;  5+1=6,  six;  6+1=7,  seven;  7+1=8,  eight;  8+1^=9, 
nine;  9+1=10,  ten  ;  which  has  no  single  character  ;  and  thus,  by 
the  continual  addition  of  one,  all  numbers  are  generated. 

2.  The  value  of  figures  when  alone,  is  called  their  simple  value, 
and  is  invariable'.  Resides  the  simple  value,  they  hare  a  local  val- 
ue, thatjs,a  value  which  varies  according  to  the  place  they  stand 

*  Thefc  fjura  or  digits  were  obtained  from  the  Arabians,  and  were  introduc- 
ed into  Europe  in  the  uinth  century.  The  Arabs  probably  derived  the  deci- 
mal notation  from  India.  The  fexagcfimal  divifion  had  previously  been  in  gen- 
erarufe  in  Europe.  This  mode- of  divifion  is  yet  retained  in  a  few  cafes,  as  in 
the  divifion  of  time,  where  fixty  minutes  make  in  hour,y?*/y  feconda  a  minute, 
&c.  The  figures  are  doubt lcf«  called  digits  from  dsgitur,  a  finger,  becaufe  count- 
ing nfed  to  be  performed  on  the  finger*. 
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in  uhen  connected  together.  In  a  combination  of  figures,  reckon- 
ing from  the  right  to  the  left,  the  figure  in  the  first  place  represents 
its  simple  valde ;  that  in  the  second  place,  ten  times  its  simple  val- 
ue, and  so  on  ;  each  succeeding  figure  being  ten  times  the  value 
of  it  in  the  place  immediately  preceding*  There  is  no  reason  in 
the  nature  of  numbers  that  their  local  value  should  vary  according 
to  this  law.  They  might  have  been  made  to  increase  in  3,  4,  5, 
&c.  fold,  or  in  any  other  ratio.  The  tenfold  increase  is  assumed 
because  it  is  most  convenient. 

3.  The  values  of  the  places  are  estimated  according  to  their  or- 
der :  The  first  is  denominated  the  place  of  units  ;  the  second,  tens  ; 
(be  third,  hundreds  ;  and  so  on,  as  in  the  table.  Thus  in  the  num- 
ber— 5293467  ;  7,  in  the  first  place  signifies  only  seven  ;  6,  in  the 
second  place,  signifies  6  tens,  or  sixty  ;  4,  in  the  third  place,  four 
hundred ;  3,  in  the  fourth  place,  three  thousand  j  9,  in  the  fifth 
place,  ninety  thousand  ;  2,  hi  the  sixth  place,  two  hundred  thou- 
sand ;  5,  in  the  seventh  place,  is  five- millions  ;  and. the  whole,  tak- 
en together,  is  read  thus  ;  five  millions,  two  hundred  und  ninety 
three  thousand,  four  hundred  and  sixty  seven. 

The  process  of  Numeration  may  be  more  clearly  sewn  by  the 
following 

TABLE. 

t5 


o 
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©S3  OS 


S  a 


« IS  S 

8  °  1  £      S°  §  £ 

o-o  —  .2  -  •S  -s  .  s -3 
2  «  ^  ~  w      o  c  'a      •      o  a 

f  «*>*?S    -£5°  IS  ■£§ 

£  <*-        O       w  «  O       w  to 

«—  5  O^'J      <—  =  O       —       <—  S3 

©  2     ©  ~     00,^0.-3  00. 

ir.  «  T3  »  JS        <»>  «  X  »  C        •'5'U  » 

o>o  to  v  a  2  <u  a  «  v  q  2  o>  ^  co  o 
flcocc-jsococc—aaocc.t: 

2  4  5,9  3  8.6  7  5,2  6  7.  8  9  1,3  4  5. 

^  v  /V  ,  M  ,  > 

Six  places  of  figures,  beginning  on  the  right,  are  called  a  period, 
and  each  successive  six  places  another  period/  Each  period  is  con- 
sidered as  divided  into  two  half  periods  of  three  figures  each.  These 
are  distinguished  by  the  comma,  and  the  point  for  a  period.  There 
is  an  obvious  reason  for  this  division  into  periods,  for  at  the  begin- 
ning of  each  period,  there  is  a  new  denomination  of  units,  of  which 
the  tens,  hundreds,  thousands,  &c.  are  numerated  as  in  the  first 
period. 

4.  A  cypher,  though  it  is  of  no  signification  itself,  yet,  it  pos- 
sesses a  place,  and,  when  set  on  the  right  hand  of  figure?,  in  whole 
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numbers,  increases  their  value  in  the  same  (enfold  proportion ;  thus, 
9  signifies  only  nine ;  but  if  a  cypher  is  placed  on  its  right  hand, 
tfios,  90,  it  then  becomes  ninety  ;  and,  if  two  cyphers  be  placed  on 
its  right,  thus,  900,  it  is  nine  hundred,  &c. 

5.  To  enumerate  any  parcel  of  figures*  observe  the  following 
Rule. 

First,  commit  the  words  at  the  head  of  the  table,  viz.  units,  tens, 
hundreds,  &c.  to  memory,  then,  to  the  simple  value  of  each  figure, 
join  the  name  of  its  place,  beginning  at  the  folt  hand,  and  reading 
towards  the  right. — More  particularly — I.  Place  a  dot  under  the 
right  hand  figure  of  the  2d,  4th,  6th,  8th,  kc.  half  periods,  and  the 
figure  over  such  dot  will,  universally,  have  the  name  of  thousands. 
— 2.  Place  the  figures,  1,  2,  3,  4,  &c.  as  indices  over  the  2d,  3d, 
4th,  &c.  period.  These  indices  will  then  shew  the  number  of  time? 
the  millions  are  increased.— -The  figure  under  I,  bearing  the  name 
of  millions,  that  under  2,  the  name  of  billions  (or  millions  of  mill- 
ions) that  under  3,  trillions. 

EXAMPLE. 

Sextilliont,  Quintilli.  Quatrill.  Trillions.  Billion*.  Mil  limit.  Units, 
o^-n    r+***\  r***^ 
th.  tin.     th.  un.     th.  un.     th.  un.     th.  un.    th.  un.  c.x.tx.x.u. 

6  5  4  3  2  1 

9 1 3,208,000,34 1 ,620,057,2 1 9 ,356,809,379, 1 20,406, 1 29,763 

H  H  H  H  H  H  H 

cr  cr  sr  pr  Bf  cr  vr 

©  o  o  5  o  o  o 

c  a  a  c  fi  s  c 

an  »  w  co  cn  «u  m 

»  &  CB  »  »  BJ  P 

o  o  o  a  s  a  a 

■  Dm  fi*  Cu  Qrf  Q*  Q*  CI. 

flB  flV  Cfl  G»  OB  IB 

Note  1.  Billions  is  substituted  for  millions  of  millions :  Trillions, 
for  millions  of  millions  of  millions  ;  QuatrillioiiSr,  for  millions  of  mill- 
ions of  millions  of  millions,  and  so  on. 

The^e  names  of  periods  of  figures,  derived  from  the  Latin  nume- 
rals may  be  continued  without  end.  They  are  as  follows,  for 
twenty  periods,  viz.  Units,  Millions,  Billions,  Trillions,  Quatrill- 
ions,  Qnintillion*,  Sextitlions,  Septillions,  Octillions,  Nonillions,  i)e- 
ctllion?,  Undecillions,  Dtiodecillions,  Tredecillions,  Qnatuordecill- 
i»n«,  Quindecillions,  Sexdeciljions,  Septendecitltons,  Octodccillion*, 
Novemdecillions,  Viginttllions. 

The  Application. 

Write  dawn,  in  proper  figure*,  the  following  numbers. 

Fifteen.  -      -      -       -      -      -      -      *  .  -      *      -  is 

Two  hundred  and  feventy  nine.       -  -      -      -      -      -  279 

Three  thoufand  four  hundred  and  three.  ------ 

Thirty  feven  thoufand,  five  hundred  and  fixty  feven.  -  $7S&7 
Four  hundred,  one  thoufand  and  twenty  eight.  - 

Nine  millions,  feventy  two  thoufand  and  two  hundred.      -      -  9072200 
Fifty  five  millions,  three  hundred,  nine  thoufand  and  nine.  - 
Bight  hundred  millions,  forty  four  thoufand,  and  fifty  five.      '  - 
Two  thoufand,  five  hundred  and  forty  three  millions,  four?  ikawxjoi 
hundred  and  thirty  one  thoufand,  feveq  hundred  and  two.  $  '  ' 
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Write  down  in  words  at  length  the  following  numbers. 

8  437         709040  3476194  7584397647 

11  3010  879066  84094007  49163189186- 
129        76506        4091875       G9Cf748591  500098400700 


Notation  by  Roman  Letters. 


I.  One. 

II.  Two. 

III.  Three. 

IV.  Four. 

V.  Five.  . 

VI.  Six. 

VII.  Seven. 

VIII.  Eight. 

IX.  Nine. 

X.  Ten. 

XI.  Eleven. 

XII.  Twelve. 

XIII.  Thirteen. 

XIV.  Fourteen. 


XV.  Fifteen. 

XVI.  Sixteen. 

XVII.  Seventeen. 

XVIII.  Eighteen. 

XIX.  Nineteen. 

XX.  Twenty. 
XXX.  Thirty. 
XL.  Forty. 

L.  Fifty. 
LX.  Sixty. 
LXX.  Seventy. 
LXXX.  Eighty. 
XC.  Ninety. 
C.  Hundred. 


CC.  Two  hundred. 
CCC.  Three  hundred. 
CCCC.  Four  hundred. 
D.  or  Iq.  Five  hundred. 
DC.  Six  hundred. 
DCC.  Seven  hundred. 
DCCC.  Eight  hundred. 
DCCCC.  Nine  hundred. 
M.  or  CIq.  One  Thousand. 
I33.  Five  Thousand. 
I333.  Fifty  thousand. 
lODO'OOO*  Five  bund.  thou. 
M DCCC VI II.  One  Thousand, 
eight  hundred  and  eight. 

A  less  literal  number  placed  after  a  greater. always  augments  the  * 
value  of  the  greater  ;  if  put  before,  it  diminishes  it.    Thus,  VI.  is 
6;  IV.  is  4;  XI.  is  11  ;  IX-  is  9,  «<c. 

The  practice  of  counting  on  the  fingers  doubtless  originated  the 
method  of  Notation  by  Roman  Letters.  The  letter  I  was  taken 
for  one  finger,  or  one  ;  and  hence  11,  for  two  ;  III,  for  three  ;  III  f 9 
for  four;  and  V,  as  representing  the  opening  between  the  thumb 
and  fore- finger,  and  being  also  an  easier  combination  of  the  marks 
for  the  fingers,  was  taken  for  five.  As  IV  is  a  simpler  expression 
ior four  than  the  above,  it  was  doubtless  adopted  for  this  reason, 
and  on  the  general  principle  too  that  a  less  literal  number  placed 
before  a  greater  should  diminish  the  greater  so  much,  and,  placed 
after  a  greater  should  augment  it  so  much.  Hence  as  IV,  i*.  four  ; 
VI  is  six  ;  VIII  is  eight,  and  so  on.  Ten  ivas  expressed  by  X,  be- 
cause it  is  {wo  Vs  united,  and  twice  five  is  ten.  Fifty  was  express- 
ed by  L,  because  it  is  half  of  C  or  E,  as  it  was  anciently  written, 
and  C  is  the  initial  of  the  Latin  centum,  one  hundred. 

Five  hundred  is  expressed  by  D,  because  it  is  half  of  the  Goth- 
ic CD  or  M.,  the  initial  of  mille,  onc'thousajid. 


ADDITION 

IS  the  putting  together  of  two  or  more  numbers,  or  sum?)  to 
make  them  one  total,  or  whole  sum. 

SIMPLE  ADDITION 

Is  the  adding  of  several  integers  or  whole  numbers  together, 
which  are  all  of  one  kind,  or  sort ;  as  7  pounds,  12  pound*,  and  *20 
pounds  being  added  together,  tbeir  aggregate,  or  sum  total,  is  39 
pounds. 
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Rule. 

Having  placed  units  under  units,  tens  under  tens,  &c.  draw  a  line 
underneath,  and  begin  with  the  units;  after  adding  up  every  fig- 
ure in  that  column,  consider  how  many  tens  are  contained  in  their 
sum,  and  placing  the  excess  under  the  units,  carry  so  many  as  you 
have  tens,  to  the  next  column,  of  tens  :  -  Proceed  in  the  same  man- 
ner through  every  column,  or  row,  and  set  down  the  whole  amount 
of  the  last  row.* 

*  This  Role  a*  W9II  as  the  method  of  proof,  is  founded  on  the  known  axiom, 
**  the  whole  is  equal  to  the  fum  of  all  its  parts.'!  The  method  of  placing  the 
numbers,  and  carrying  for  the  tens,  is  evident  from  the  nature  of  notation ;  for, 
any  other  difpofition  of  the  numbers  would  alter  their  value;  and  carrying  one, 
for  every  ten,  from  in  inferiour  to  a  fuperiour  column, is, evidently,  right;  be- 
cause one  unit  in  the  latter  cafe  is  equal  to  the  value  of  ten  units  in  the  former. 

Befides  the  method  of  proof  here  given,  there  is  another,  by  carting  out  the 
nines;  thus: 

1.  Add  the  figures  in  the  upper  row  together,  and  find  how  many  nines  are 
contained  in  their  fum. 

2.  Reject  the  nines,  and  fet  down  the  remainder,  directly  even  with  the  fig- 
ures in  the  row. 

3  Do  the  fame  with  each  of  the  given  numbers,  and  fet  all  the  excelTea  of 
nines  in  a  column,  and  find  their  fum ;  then,  if  the  excefs  of  nines  in  this  fum, 
found,  as  before,  is  equal  to  the  excefs  of  nines  in  the  fum  total ;  the  queftioa 
is  fuppofed  to  be  right. 

Example. 

§  V[  Tn"  method  depends  upon  a  property  of  the  number 

'5   ^  I  p,  which,  except  3,  belongs  to  no  other  digit  whatever ; 

<5      r*  viz,  that  any  number  divided  by  9,  will  leave  the  fame 

'.  £  -A.  \  remainder,  as  the  fum  of  its  figures, or          MtrlAmA  Kw 

h£   6J  9    which  may  be  thus  demonftrated. 


9*J6 
8471 
53*4 


28689 


9,  which, except  3,  belongs  to  no  other  digit  whatever; 
Q  .  viz,  that  any  number  divided  by  9,  will  leave  the  fame 
0  A  I  remainder,  as  the  fum  of  its  figures,  or  digits,  divided  by 
m6J 

jPemonfirathn,  Let  there  be  any  number,  as  543a ;  this,  feparated  iqto  its  feveral 
parts,  becomes  5000+400+30 + 2 ;  but  5000  -  5 Xiooo -  5 X 999+  i^jx 999 
+5.  In  like  manner  400  -4x99+41  and  30=3x9  3.  Therefore,  $432= 
5X99S*f"5»  !  4  99^4.  1-3^9  r3±^-5  x  999+4X9?-;  Jx9+ 5+4+3+  *• 
543»    5X999+4X99+3X9+5+4+3+a  J    

And  =-  -  ■   ;  but 5X999+4X99+3X9 is 

9  9  • 

tlivilible  by  9;  therefore,  5432,  divided  by  9,  will  leave  the  fame  remainder,  as 
5  1  4  3  f  2,  divided  by  9  ;  and  the  fame  will  hold  good  of  any  other  number 
whatever. 

The  fame  property  belongs  to  the  number  3  :  However,  this  ineonveniency 
attends  this  method,  that,  although  the  work  will  always  prove  right,  when  it  is 
fo;  it  will  not,  always,  he  right,  when  it  proves  fo;  I  have, therefore, given  this 
demonft ration  more  for  the  fake  of  the  curious,  than  for  any  real  advantage. 

In  calling  out  the  nines, proceed  thus.  Begin  with  the  uppermoft  row  of  the 
example  at  the  left  hand  ;  5  and  7  are  12,  from  which  take  out  nine, and  3  re- 
mains: 3  added  to  3  make  6,  which  mud  be  added. to  the  8,  becaufe  6  is  Icfs 
rhan  9,md  the  fum  is  14  :  call  out  nine  md  5  remains,  which  is  to  be  placed 
at  the  right  againft  the  row,  as  in  the  example.  In  the  next  row,  9  the  firft  fig* 
are,  may  be  omitted  becaufe  it  is  9  ;  then  x  and  5  make  6,  which  added  to  the  6, 
make  12,  from  which  take  out  9,  and  3  remains  to  be  placed  on  the  right  of  the 
row  as  before.  Proceed  thus  with  all  the  rows  and  with  the  fum  at  bottom. 
Then  add  the  remainders  againft  thefevcral  rows,  carting  out-?  aa  often  as  it 
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Proof.  Begin  at  the  top  of  the  sum  and  reckon  the  figures  down- 
wards,  in  the  same  manner  as  they  were  added  upwards,  and,  if  it 
be  right,  this  aggregate  will  be  equal -to  the  first.  Or,  cut  off  the 
upper  line  of  figures,  and  find  the  amount  of  the  rest;  then,  if  the 
amount  and  upper  line,  when  added,  be  equal  to  the  sum  total,  the 
work  is  supposed, to  be  right. 


Addition  akd  Subtraction  Table. 


1 

1  8.1 

■3| 

4  I 

5 

6  I 

7       8  |    9  j 

10 

1  '» 

12 

2 

♦I 

6  1 

6  I 

7 

8  i 

'9  |  10  \  11  | 

12 

1  I*  1 

14 

~3 

&  1 

6  I 

7  1 

8 

9  I 

10  |  11  |  12  | 

13 

1  M  1 

16 

~4 

6  I 

7  1 

8  1 

9 

10  | 

If  |"  12  |  13  | 

14 

16  | 

16 

6 

7  I 

8  1 

9  1 

10 

'«  t 

12  |  13  |  14  | 

16 

16  1 

17 

6 

8  | 

■»  ! 

10  | 

»' 

12  | 

13  |  14  j  16  j 

16 

17  | 

18 

7 

9  i 

10  | 

11  1 

.2 

13  | 

14  |  15  |  16  | 

17 

18  | 

19 

"« 

10  | 

'»  1 

12  | 

13 

14  | 

15  |  16  |  17  | 

18  [  19  | 

SiO 

"9 

"  1 

12  | 

13  | 

14 

15  | 

16  |  17  |  IB  | 

19  | 

20  | 

21 

10 

12  | 

13  | 

14  f  15 

16  | 

17  |  18  |  19  |  20 

21  | 

22 

When  you  would  add  two  numbers,  look  one  of  them  in  the  led 
hand  column  and  the  other  at  top,  and  in  the  common  angle  of 
meeting,  or,  at  tbe  right  hand  of  the  first,  and  under  the  second, 
you  will  find  the  sum — as,  Sand  8  is  13. 

When  you  would  subtract :  Find  the  number  to  be  subtracted  in 
the  left  hand  column,  run  your  eye  along  to  the  right  hand  till  you 
find  the  number  from  which  it  i*  taken,  and  right  over  it  at  top  you 
will  find  the  difference — as  C,  taken  from  13,  leaves  5. 


occurs,  and,  if  the  remainder  be  the  fame  as  that  agajnft  the  fum,asit  is  in  this 
example,  the  work  it  prefunied  to  be  right. 

An  eaficr  method  of  carting  out  the  nines,  is  to  begin  as  before,  and  when  the 
fum  exceedi  nine,  to  add  the  figures  themfeWe*  of  this  Aim  as  before,  and  fo  pro- 
ceed, and  this  new  fum  will  always  be  equal  to  the  remainder  after  nine  is  ta- 
ken from  the  firft  fum.  Thus,  as  before,  5  and  7  are  ta,— now  add  the  num- 
bers of  this  fum,  which,  being  1  and  2, make  3,  equal  to  the  remainder  after  9 
is  taken  from  xi;  then  3  and  5  added  to  8  mike  I4» — »dd  tbe  x  and  4, and  the 
turn  is  5,  the  tame  as  the  remainder  above.  In  the  next  row, — omitting  the  9, 
the  fum  is  ii,  tbe  numbers  of  which,  1  and  a,  make  3,  the  remainder  as  above. 
The  fame  will  hold  true  in  any  cafe. 

Note.  It  fhould  be  noticed  that  t'ie  method  of  proof  for  this  rule,  and  vari-~ 
©us  others,  depends  upon  the  accuracy  of  both  operations.  It  docs  not  follow 
bcaufc  the  refult  is  the  fame  by  both  operations,  that  there  cm  be  no  error.  For 
lioth  operations  may  be  incorrectly  performed,  and  the  refults,  though  alike, 
trrooeous.  The  btfi  proof  that  any  rtfult  is  right,  is  the  correct  performance  of  M 
the  oferatiu;*. 
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Examples. 


1. 

2, 

3. 

4. 

5. 

6. 

Ifc 
IE. 

fort 

Miles. 

i  aros. 

i 

19 

1ZJ 

1  ZJt 

o 

34 

456 

5678  " 

67890 

123456789 

3 

56 

785 

9098 

98765 

234567891 

4 

78 

12 

7654 

43210 

3456789U) 

6 

90 

345 

3210 

12345 

456789123 

6 

1 

678 

62 

67890 

667879287 

7 

23 

901 

4713 

71100 

678900028 

8 

45 

234 

131 

65786 

789400690 

9 

67 

667 

9128 

19876 

548769138 

Sum.  45 

40908 

In  the  first  Example,  the  student  adds  together  the  several  num- 
bers, and  finds  the  sum  to  be  45  ;  and,  as  there  is  but  one  column, 
he  mast  set  down  45  for  the  answer. 

in  the  4th  Ex.  the  student  will  add  the  numbers  of  the  column  on 
the  right  hand,  which  he  will  find  to  be  38  ;  he  will  set  the  8  un- 
der the  column',  and  carry  3  to  the  next  column.  The  next  col- 
umn with  the  3  to  be  carried,  he  will  find  to  be  4t) ;  he  must  set 
down  the  0,  and  carry  4.  to  the  next  column.  This  will  be  found 
to  be  29  ;  the  9  is  to  be  set  under  the  column,  and  the  2  carried 
to  the  next  column,  which  makes  40 ;  the  cypher  is  to  be  put  un- 
der the  column,  and  the  4  will  take  the  next  higher  place,  for  it 
is  evident  the  whole  must  be  set  down.  The  same  course  must 
be  pursued  in  each  example. 


.7.                  8.  9.  10. 

1234567          1234567  67  1234567 

2345678            723456  123  9876543 

3456789             34565  4567  2102865 

4£67890               4566  89093  4321234 

5678209                333  654321  5682096 

6789098  90  1 234567  6543218 

1997577' 


1 1.  What  is  the  sum  of  3406,  7980,  345  and  27  ?    Ans.  1 1758. 

12.  A  man  borrowed  of  his  neighbour,  thirty  dollar!)  atone  time, 
one  hundred  and  66  at  another,  and  seventy  five  at  another ;  how 
moch  did  he  borrow  in  the  whole  ?  -  Ans.  27 1  dolts. 

13.  Four  boys  collected  chesnots ;  A.  had  4096,  B.  16784,  C. 
11560,  and  D.  five  hundred  and  57 ;  how  many  were  there  in  the 
whole  ?  Ans. 

14.  Four  boys,  on  counting  their  apples,  found  that  A.  had  67, 
B.  11  more  than  A,  C.  had  101,  and  D.  had  sixteen  more  than  C; 
how  many  had  they  all  ? 

15.  The  Deluge  happened  2348  years  before  the  birth  of  our 
Saviour,  and  America  was  discovered  1492  years  aAteTto*,  Ww 
many  years  intervened  ? 
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SUBTRACTION. 

TEACHES  to  take  a  less  number  from  a  greater,  to  find  a  .third, 
shewing  the  inequality  or  difference  between  the  given  numbers. 
The  greater  number  is  called  the  Minuend.  The  less  number  is 
called  the  Subtrahend.  The  difference,  or,  what  is  left  after  the 
subtraction  is  made,  is  called  the  Remainder. 

SIMPLE  SUBTRACTION 

Teaches  to  find  tht  difference  between  any  two  numbers,  which 
are  of  the  same  kind. 

Rule. 

Place  the  larger  number  uppermost,  and  the  less  underneath,  so 
that  units  may  stand  under  units,  tens  under  tens,  &c.  then,  draw- 
ing a  line  underneath,  begin  with  the  units,  and  subtract  the  lower 
from  the  upper  figure,  and  set  down  the  remainder  ;  but  if  the  low- 
er figure  be  greater  than  the  upper,  add  ten,  and  subtract  the  low- 
er figure  therefrom  :  To  this  difference,  add  the  upper  figure, 
which  being  set  down,  you  must  add  one  tQ  the  ten's  place  of  the 
lower  line,  for  that  which  you  added  before  ;  and  thus  proceed 
through  the  whole.* 

Proof. 

In  either  simple,  or  compound  Subtraction,  add  the  remainder 
and  the  less  line  together,  whose  sum,  if  the  work  be  right,  will 
be  equaJ  to  the  greater  line  :  Or  subtract  the,  remainder  from  the 
greater  line,  and  the  difference  will  be  equal  to  the  less. 


Examples. 

1. 

3. 

4. 

5. 

6. 

£• 

Miles. 

Yards. 

Feet. 

Cwt. 

From  25 

31)5 

4670 

58934 

879647 

9187641 

I  ake  1£ 

103 

4020 

6182 

164348 

91843 

Kern.  13 
Proof.  25 

52752 

5«y34 

*  Deat.  When  all  the  figures  of  the  lefs  number  ate  left  thin  their  corres- 
pondent figures  in  the  greater,  the  difference  of  the  figures,  in  the  feveral  like 
place*,  mull,  all  taken  together,  make  the  true  difference  fought  ;  becaufe,  %t 
the  fum  of  the  parts  is  equal  to  the  whole  ;  fo  muft  the  fum  of  the  differences, 
of  all  the  fimilar  parts,  be  equal  to  the  difference  of  the  whole. 

2.  When  any  figure  in  the  greater  number  is  lefs  than  its  correfpondent  fig- 
ure in  the  lefs,  the  ten  which  is  added  by  the  Rule,  is  the  ralue  of  an  unit  in 
the  next  higher  place,  by  the  nature  of  notation;  and  the  one  which  is  added 
to  the  next  place  of  the  lefs  number,  is  to  diminitli  the  correfpondent  place  of 
the  greater,  accordingly  ;  which  is  only  taking  from  one  place  and  adding  a* 
much  to  another,  whereby  the  total  is  never  changed  :  And,  by  this  means, the 
greater  is  rcfdlved  into  fuch  parts,  as  are,  each,  greater  than,  or  equal  to,  the 
tVmiUr  pirt  of  the  lefs  ;  and  the  difference  of  the  correfpondent  figures,  taken 
together,  will,  evidently,  make  up  the  difference  of  the  whole. 

The  truth  of  the  method  of  proof  is  evident ;  for  the  difference  of  two  mim- 
ben  jxddrd  to  the  It  ft,  is  manifeftly,  equal  to  the  greater. 
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The  operation  on  the  first  three  Examples  is  sufficiently  plain. 
In  the  4th  Ex.  I  begin  on  the  right  hand,  and  take  2  from  4,  and 
'set  down  the  difference  2,  under  the  column.  As  6  is  greater  than 
3,  1  add  10  to  3,  which  makes  13,  and  from  it  take  the  8,  and  5  is 
the  difference  to  be  set  down.  As  I  add  10  to  the  3,  I  now  add  1 
to  the  1  in  the  next  higher  place,  because  10  in  one  place  is  equal 
ooly  to  1  in  the  next  higher  place,  and  take  the  2  from  the  9,  and 
the  difference  is  7.  The  rest  of  the  work  is  obvious.  The  same 
proofs  must  be  followed  in  every  similar  case!. 

7.  8.      •  9. 

100200300400500600700800900        10000  1000000 
98076054032011023045067089         9999  1 


10.  What  is  the  difference  of  40875  and  38968?    Ans.  1907. 
1 1 :    What  number  must  be  added  to  6892,  so  that  the  sum  shall 
be  8265?    Ans.  1373. 

12.  America  was  discovered  in  1492  ;  how  many  years  have 
elapsed  since  ? 

13.  If  you  lend  your  friend  3646  dollars,  and  afterwards  are 
paid  2998  dollars  ;  how  much  is  still  due  ?    Ans.  648  dollars. 

14.  If  a  man  was  seventy  five  years  old  in  the  year  1821,  in  what 
year  was  he  born  ?   Ans.  1746. 

15.  The  Independence  of  the  United  States  was  declared  July 
4th,  1776  ;  how  many  years  have  passed  since  ?  Ans. 

16.  Sir  Isaac  Newton  died  in  the  year  1727,  aged  eighty  five  ; 
in  what  year  was  he  born  ?    Ans.  1642. 


MULTIPLICATION 

TEACHES  to  find  the  amount  of  one  number  increased  as  many 
limes  as  there  are  units  in  another,  and  thus  performs  the  work  of 
many  additions  in  the  most  Compendious  manner  ;  brings  number* 
of  great  denominations  into  small,  as  pounds  into  shillings,  pence 
or  farthings,  &c.  and,  by  knowing  the  value  of  one  thing,  we  find 
the  value  of  many. 

The  number  given  to  be  multiplied,  is  called  the  Multiplicand* 

The  number  given  to  multiply  by,  is  called  the  Multiplier. 

The  multiplicand  and  multiplier  are  otten  called  factors. 

The  result  of  the  operation,  or  the  number  found  by  multiplying, 
is  called  the  Product. 

Multiplication  is  distinguished  into  Simple  and  Compound. 

SIMPLE  MULTIPLICATION 

Is  the  multiplying  of  any  two  numbers  together,  without  having 
regard  to  their  signification ;  as  7  times  8  is  56,  &c. 
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Multiplication  and  Division  Table. 


» 1 

2  | 

•  3|    4|    5|    6|  7| 

c| 

9  1 

10  | 

11  |  12 

M 

4  1 

6  |    8  |  10  |  12  |  14  |  16  | 

18  | 

20  | 

22 

24 

3  1 

9  |  12  |  15  |  18  |  21 

24  | 

27  | 

30  | 

33 

36 

4  | 

8  1 

12  |  16  |  20  |  24  |  28 

32  | 

36  | 

40  | 

44 

48 

6  1 

in 

10 

15  |  20  |  25  |  30  |  35 

40  | 

4o  j 

oU  j 

55 

60 

«l 

12  | 

18  1  24  1  30  |  36  |  42  | 

48  | 

54  | 

60  | 

66 

72 

14  | 

2l'|  28  |  35  |  42  |  49  | 

56  | 

63  | 

70  | 

77 

84 

3| 

16  | 

24  |  32  |  40  |  48  |  56  | 

64  | 

72  | 

80  | 

88 

96 

•I 

18 

27  |  36  |  45  |  54  |  63  | 

72  | 

81  | 

90  | 

99 

108 

10  | 

20 

30  |  40  |  50  |  60  |  70  |  80  | 

90  | 

100  | 

110 

120 

»  1 

22  i 

33  |  44    55  |  66  |  77  j 

88  | 

99  | 

110  | 

121 

132 

12  | 

24 

36  |  48  |  60  |  72  |  84  ] 

96  | 

108  | 

120  | 

132 

144 

To  learn  this  Table  for  Multiplication :  Find  your  multiplier  in 
the  left  hand  column,  and  your  multiplicand  at  top,  and  in  the  com- 
mon angle  of  meeting,  or  against  your  multiplier,  along  at  the 
right  band,  and  under  your  multiplicand,  you  will  find  the  product, 
or  answer. 

To  learn  it  for  Division  :  Find  the  divisor  in  the  left  hand  col- 
umn, and  run  your  eye  along  the  row  to  the  right  hand  until  you 
find  the  dividend ;  then,  directly  oyer  the  dividend,  at  top,  you  will 
find  the  quotient,  shewing  how  oiled  the  divisor  is  contained  in  the 
dividend. 

Rule. 

Having  placed  the  multiplier  under  the  multiplicand  so  that  units 
stand  under  units,  tens  under  tens,  &c  and  drawn  a  line  under 
them,  then, 

1.  When  the  multiplier  does  not  exceed  12  ;  begin  at  the  right  band 
of  the  multiplicand  and  multiply  each  figure  by  the  multiplier,  set* 
ting  down  the  unit  6gure  under  units,  and  so  on,  and  carrying  for 
the  tens  to  the  next  place,  as  in  addition,  and  the  work  is  done.* 

2.  When  the  multiplier  exceeds  12;  multiply  each  figure  of  the 
multiplicand  by  every  figure  in  the  multiplier  as  before,  placing 
the  first  figure  of  each  product  exactly  under  its  multiplier  :  then 

9  Dtm.  When  the  multiplier  is  a  fingle  digit, it  it  plain  that  we  find  the  pro- 
duct; for,  by  multiplying  every  figure,  that  is,  every  part  ot  the  multiplicand, 
we  multiply  the  whole  :  and,  the  writing  down  of  the  products,  which  arc  left 
than  ten,  or  the  excefs  of  tens,  in  the  places  of  the  figures  multiplied,  and  car- 
rying the  number  of  tens  to  the  product  of  the  next  place,  is  only  gathering  to* 
get  her  the  fimilar  pirts  of  the  refpective  products,  and  is,  therefore,  the  fame, 
in  effect,  as  though  we  wrote  down  the  multiplicand  as  often  as  the  multiplier 
cxpreflcs,  and  added  them  together ;  for  the  fum  of  every  column  is  the  pro- 
duct of  the  figures  in  the  place  of  that  column ;  and  the  products, collected  to- 
gether, are  evidently  equal  to  the  wbftle  required  product. 
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add  together  these  several  products  as  they  stand,  and  their  sum 
will  be  the  total  product* 


•  If  the  multiplier  be  a  number,  made  up  of  more  than  one  figure ;  after  we 
have  found  the  product  of  the  multiplicand  by  the  firft  figure  of  the  multiplier, 
as  above,  we  Aippofc  the  multiplier  divided  into  parts,  and,  after  the  fame 
manner,  find  the  product  of  the  multiplicand  by  the  feeond  figure  of  the  mul- 
tiplier; but  as  the  figure,  by  which  we  are  multiplying,  (lands  in  the  -place  of 
tens,  the  product  muft  be  ten  times  its  (imple  value  ;  and,  therefore,  the  fir  ft  fig* 
ure  in  this  product  muft  be  noted  in  the  place  of  tens,  or,  which  is  the  fame, 
directly  under  the  figure  we  are  multiplying  by.  And, proceeding  in  the  fame 
manner  with  aft  the  figures  of  the  multiplier,  fcparately,  it  is  evident  we  (hall 
multiply  all  the  parts  of  the  multiplicand  by  all  the  parts  of  the  multiplier; 
therefore,  thefe  feveral  products,  being  added  together,  will  be  equal  to  the 
whole  required  product. 

The  rcafon  of  the  method  of  proof,  depends  upon  this  propofition,  that  if 
two  numbers  are  to  be  multiplied  together,  either  of  them  may  be  made  the 
multiplier  or  multiplicand,  and  the  product  will  be  the  fame. 

A  fmall  attention  to  the  nature  of  numbers  will  make  this  truth  evident ;  for 
5X9  =  45  =9X5;  and,  in  general,  2XiX4X5X6,  &c.  =  JX2X6X  >X-s*cc. 
-without  any  regard  to  the  order  of  the  terms ;  and  this  is  true  of  any  number 
of  factors  whatever. 

The  following  examples  are  fubjoined,  to  make  the  rcafon  of  the  rule  appear 
as  clearly  as  poftible. 

64763 

5  237956 

— —  3728 

15=      3X5  -  

25  =     50  x  5  1903648  =  8  times  the  multiplicand, 

35    =s    700X5  475912  =  20  times  ditto. 

20     =  4000X5  1665692  =  700  times  ditto.  . 

30       =60000  X5  713868  =  3000  times  ditto. 


323765=64753  X  5  887099968=3728  times  ditto. 


Another  method  of  proving  the  rule  is  as  follows,.   Let  the  factors  be  647.03 

and  5.   Now  64753=60000+4000+700+50+3.    The  fum  of  the  products 
of  thefe  quantities  fevcrally  multiplied  by  5,  is  the  true  product.  Then 
600004-400<M-700-|-50-|-3  is  one  factor.   5  the  multiplier  the  other  factor. 
300000+20000+3500+250+  15=3^i765=6475a  X5. 
Or  let  the  fa&ors  be  45  and  24.   Then  45=40+5,  and  24=20+4,  and 

40+5  multiplicand.  Let  the  fa&ors  be  .21  and  24.  Then, 

20+4  multiplier.  20+4 
800+100=45  X20  S°+4  w 

160+20=45  X4  400+80        =  24  x  20 

800+260+20  =  1030=  15  X 2 1.   ,  80+16  =  24  X4. 

400+ 160+ 16  =  576=24  X  21. 

Multiplication  may  alio  be  proved,  by  carting  out  the  nines ;  but  is  liable  to 
the  inconvenience  before  mentioned. 

It  may  likewife  be,  very  naturally,  proved  by  divifion ;  for  the  product,  be- , 
ing  divided  by  either  of  the  factors,  will,  evidently,  give  the  other  ;  and  it  might 
not  be  amifs  for  the  pupil  to  be  taught  divifion, at  the  fame  time  with  multipli- 
cation ;  is  it  not  only  ferves  f'»r  proof ;  but  alfa  gives  him  a  readier  knowledge 
of  them  both.  But  it  would  ha*e  been  contrary  to  good  method  to  have  giv- 
en this  tuTe  in  the  text,  beemfe  the  pupil  is  fuppofed,  as  yet,  to  be  unacquaint- 
ed with  di vi lion. 
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Proof. 

Multiply  the  multiplier  by  the  multiplicand. 

Multiply  3851  by  3.  By  addition. 

3851  Multiplicand.  3851 

3  Multiplier.  3851  , 

  3851 

11553  Product.   

11553  Sum. 

Having  placed  ihe  numbers  according  to  the  rule, — then  say,  3 
times  1  is  3,  and  place  3  directly  under  units  ;  then  3  times  5  is  15* 
set  down  5  and  carry  the  one  to  the  next  product.  Then,  3  times 
3  is  24,  to  which  the  1  is  to  he  added,  making  25 ;  set  down  5  and 
carry  2.  Then  3  times  3  is  9,  and  the  2  to  be  carried,  make  11, 
which  set  down,  and  the  work  is  done.  The  result  is  the  same  as 
is  obtained  by  addition. 

Multiply  6053  by  11. 
11 


Prod.  66583 

Proceeding  as  before,  multiply  3  by  11,  and  of  the  product,  33, 
set  down  3  under  units,  and  carry  3  ;  then  5  by  11,  and  to  the  pro- 
duct, 55,  add  the  3.  to  be  carried,  set  down  8,  and  carry  5  ;  then  O 
by  11,  and  as  the  product  is  0,  set  down  the  5,  which  was  to  be 
carried  ;  then  6.  by  11,  and,  as  there  is  none  to  carry  ^set  down  the 
product,  66,  and  the  operation  is  finished. 

Multiply  67013  by  29. 
67013  Multiplicand. 
$9  Multiplier. 


603117  Product  by  9,  the  units  of  the  multiplier. 
134026  Product  by  2,  the  tens  of  the  multiplier. 

1943377  Product  or  answer. 

In  this  example,  the  multiplicand  is  first  multiplied  by  9,  the  units, 
of  the  multiplier,  and  the  product  set  down,  as  in  the  preceding  ex- 
amples. The  multiplicand  is  then  multiplied  by  2,  the  tens  of  the 
multiplier,  as  before,  the  first  figure  of  the  product  is  placed  under 
the  2,  in  the  place  of  tens.  The  two  products  are  then  added,  and 
their  sum  is  the  whole  product  or  answer. 

Examples. 

.  1.  2.  3.  4. 

37934  769308  4980076  763896 

2  3  4  5 


Prod.  75868 
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5.  6.  7.  8. 

6758&  503764  3018295  9164785 

6  7  8  9 


Prod.  405534 


11. 

8583478646 
12 


14. 

46293845 
106 


277763070 
46293845 


4907147570 


17. 

91867584 
6875 


18.  Multiply  103  by  sixty  seven.    Ans.  6901. 

19.  Said  Jack  to  Harry,  you  have  only  77  chesnuts,  but  I  have 
seven  times  as  many  ;  how  many  have  1  ?   Ans.  539. 

20.  If  four  bushels  of  wheat  make  a  barrel  of  flour,  and  the 
price  of  wheat  be  one  dollar  a  bushej,  what  will  225*  barrels  of 
flour  cost  ?    Ans.  900  dolls. 

21.  Eighty  nine  men  shared  equally  in  a  prize,  and  received  17 
dolls,  each ;  how  much  was  the  prize  ?    Ans.  1513  dolls. 

22.  Multiply  308879  by  twenty  thousand  five  hundred  and  three. 
Ans.  6332946137. 

In  some  cases  the  operations  of  multiplication  are  shortened  by 
particular  rules.    Several  Cases  follow. 

Note.  A  composite  number  is  the  product  of  two  or  more  num- 
bers, as  27,  which  3x9,  and,  as  315,  which  =  5X7X9. 

CASE  I. 

When  the  multiplier  is  a  composite  number,  multiply  the  multi- 
plicand by  one  of  those  figures,  first,  and  that  product  by  the  other, 
&c.  and  the  last  product  will  be  the  total  required.* 

*  The  reafon  of  this  method  it  obvious  :  For  any  number,  multiplied  by  the 
component  parts  of  another  number,  muft  give  the  fame  produ&,  as  though  it 
were  multiplied  by  that  number  at  onee :  Thus,  in  example  firft,  5  times  the 
product  of  7,  multiplied  into  the  given  number,  makes  35  times  that  given 
number,  as  plainly  as  5  times  7  nukes  35. 


9. 

4879567 
10 

Prod. 

12. 

%  6357534 
47 

44502738 
25430136 

Prod.  298804098 


10. 

5864794 
11 

64512734 

13. 

8324629 
59 


16. 
760483 
9152 
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Examples. 

1»  2.  3 

Mult,  59375  by  35.  39187  by  48.       91632  by  56. 
7 

7x5  =  35  

415625  4.  5. 

5  3065  by  63.        6061  by  121. 

  6. 

2078125  14567  by  144. 


CASE  II. 

When  there  are  cyphen  on  the  right  hand  of  either  the  multiplicand, 
or  multiplier,  or  both  :  Neglect  those  cyphers  ;  then  place  the  sig- 
nificant figures  under  one  another,  and  multiply  by  them  only  ;  add 
them  together,  as  before  directed,  and  place  to  the  right  hand  a» 
many  cyphers  as  there  are  in  both  the  factors. 

Examples. 
1.  2.  3. 

67910  956700  930137000 

5600  320  9500 

Prod.    380296000      306144000  8836301500000 


CASE  III. 

To  multiply  by  10, 100, 1000,  be  •  Set  down  the  multiplicand  un- 
derneath, and  join  the  cyphers  in  your  multiplier  to  the  right  hand 
of  them.* 

Examples. 

1.  2.  3.  4. 

57935  84935  613976-  8473965 

10  100  1000  10000 


Prod.  679350 


CASE  IV. 

To  multiply  by  99,  999,  <5*c.  in  one  line  :  Place  as  many  dots  at 
the  right  hand  of  the  multiplicand,  as  there  are  figures  of  9  in  your 
multiplier,  which  dots  suppose  to  be  cyphers  ;  then,  beginning  with 
the  right  hand  dot,  subtract  the  given  multiplicand  from  the  new  one, 
and  the  remainder  will  be  the  product.t 

•  This  is  evident  from  the  nature  of  number},  fince  every  cypher  annexed  to 
the  right  of  a  number  increafct  Che  value  of  that  number  in  a  tenfold  proportion. 

•f  Here  it  may  eafily  be  feen  that, if  you  multiply  any  Aim  by  9,  the  product 
will  be  but  9  tenths  of  the  product  of  the  fame  fum,  multiplied  by  10 :  and  as 
the  annexing  of  a  dot  or  cypher,  to  the  right  hand  of  the  multiplicand,  fuppof- 
et  it  to  be  increafed  tenfold :  therefore,  fubtra&ing  the  given  multiplicand 
from  the  tenfold  multiplicand,  it  is  evident  that  the  remainder  will  be  ninefold 
thefaid  given  multiplicand,  equal  to  the  product  of  the  fame  by  9;  and  the 
fame  will  hold  true  of  any  number  of  nines. 

1 


SIMPLE  MULTIPLICATION. 


SI 


Examples. 
1.  2.  3. 

6473 . .  857389 . . .  5384976  . 

99  999  *  9999 


640827  53844376024 


That  these  example!  may  appear  as  clear  as  possible.  I  will  il- 
lustrate them  by  giving  another. 

Mult.  371967 . . .  $  According  to  the  role,  )  371967 .  Minuend, 
by      999     I     it  will  stand  thus.      $      371967  Sabtrah. 


371595033  371595033  Reto-  or 
 —  — —  total  Pro. 

CASE  V. 

To  multiply  by  13,  14,  15,  &c.  to  19;  also  from  101  to  109,  from 
1001  to  1009,  be. :  Multiply  with  the  unit  figure  only,  of  the  mul- 
tiplier, removing  the  product  one  place  to  the  right  band  of  the 
multiplicand,  and  so  many  places  further  as  there  may  be  cyphers 
between  the  significant  figures ;  then  add  all  together,  and  their 
sum  will  be  the  product.* 

Examples. 
1.  2.  3. 

76964X13  7598X104  6735X1005 

227892  30392  33676 


Prod.  987532 


CASE  VI. 

To  multiply  by  21,  31,  41,  $•<?.  to  91,  alio  by  the  same  figures  with 
any  number  of  cyphers  between  them :  Multiply  by  the  left  band  fig- 
ure, only,  of  the  multiplier,  and  set  the  unit  figure  of  the  product 
one  place  to  the  left,  and  as  many  places  further  as  there  are  cy- 
phers between  the  significant  figures  ;  and  add  the  numbers  togeth- 
er for  the  product. 

Examples* 
1.  2.  3. 

73918  X21  56934  X301  45936  X4001 

147836  170802 


Prod.  1552278 


17137134 


3167X500001. 


*  The  reafon  of  thit  Rule,  and  of  the  following  one  sUb,  will  be  evident  en 
Tafpc&ing  an  example  under  eich  rule. 
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DIVISION 


r  CASE.  VII. 

To  multiply  any  number,  by  any  number,  giving  only  ike  Product : 
Pat  down  the  product  figure  of  the  first  figure  of  the  multiplicand 
by  the  first  of  the  multiplier.  To  the  product  of  the  second  of  the 
multiplicand  by  the  first  of  the  multiplier,  add  the  number  to  be 
carried,  and  the  product  of  ihe  first  of  (he multiplicand  by  the  second 
of  the  multiplier  ;  then,  carrying  for  the  tens  in  the  sum,  put  down 
the  rest.  To  the  product  of  the  third  of  the  multiplicand  by  the 
first  of  the  multiplier,  add  the  number  to  be  carried,  and  the  pro- 
duct of  the  second  of  the  multiplicand  by  the  second  of  the  multipli- 
er, also  the  product  of  the  first  of  the  multiplicand  by  the  third  of 
the  multiplier,  carry  the  tens,  and  put  down  the  rest,  and  so  pro- 
ceed till  you  have  multiplied  the  highest  of  the  multiplicand  by  the 
lowest  of  the  multiplier.  Then  multiply  the  highest  of  the  multi- 
plicand by  the  second  of  the  multiplier  :  Add  the  number  to  be 
carried,  and  the  product  of  the  last  but  one  of  the  multiplicand  by 
the  third  of  the  multiplier,  and  the  product  of  the  last  but  two  of 
the  multiplicand  by  the  fourth  of  the  multiplier,  &c.  Then  to  the 
product  of  the  last  but  one  of  the  multiplicand  by  the  fourth  of  the 
multiplier  ;  and  so  proceed  till  you  have  multiplied  the  last  of  the 
multiplicand  by  the  last  of  the  multiplier,  which  finishes  the  work. 


Example* 
Mult.  5321415 
By  2354 

Prod.  12526610910 


Explanation* 


5x4=20 


1X4+2+5x5=31 


4x4+3+1x5+6x3=31) 
1 X4+  3+4x5+1  X3+6X2=40 
2X4+4+1X5+4x3+ 1  x2=3 1 
3x4+3+2x5+1x3+4x2=36 
,  5x4+3+3x5+2x3+lx2=4G 
5X  5+4+3X  3+2x  2=42 
5X  3+4+3 x  2=25 
5x2+2=12 


DIVISION 

TEACHES  to  separate  any  number  or  quantity  given,  into  any 
ti umber  of  parts  assigned ;  or  to  find  how  often  one  number  is  con- 
tained in  another ;  and  is  a  concise  way  of  performing  several  Sub- 
traction*'. 


SIMPLE  DIVISION. 
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There  are  four  part*  to  be  noticed  in  Division,  viz* 

The  Dividend,  is  the  number  given  to  be  divided. 

Th{  Divisor,  is  the  number  given  to  divide  by. 

The  Quotient,  or  answer  to  the  question,  shows  how  many 
times  the  divisor  is  contained  in  the  dividend. 

If  there  be  any  thing  left  after  the  operation  is  performed,  it  is 
called  the  Remainder  ;  sometimes  there  is  a  remainder  and  some- 
times there  is  not.  The  remainder,  when  there  is  any,  is  of  the 
tame  denomination  as  the  dividend. 

Division  is  both  Simple  and  Compound. 

Proof. 

Multiply  (be  divisor  and  quotient  together,  and  add  the  remain- 
der, if  there  be  any,  to  the  product ;  if  the  work  be  right,  that  sum 
will  be  equal  to  the  dividend. 

SIMPLE  DIVISION 

Is  the  dividing  of  one  number  by  another,  without  regard  to 
their  values :  As  56,  divided  by  6\  produces  7  in  the  quotient : 
That  i«,  8  is  contained  7  times  in  5G.* 

Hulk. 

Having  drawn  a  curve  line  on  each  side  of  the  dividend  and 
placed  the  divisor  on  the  left  hand  of  it, 

Seek  how  many  times  the  divisor  is  contained  in  the  least  num- 
ber of  the  figures  of  the  dividend  on  the  left  hand  that  do  contain 

*  According  to"  the  rule,  we  rcJblve  the  dividend  into  parts,  and  find,  by  tri- 
al, the  number  of  timet  the  divifor  is  coutaincd  in  each  of  thofc  pirts ;  and  the 
<mly  thins;  which  remains  to  be  proved, is,  that  thcfeveral  figures  of  the  quo- 
tient, taken  as  one  number,  according  to  the  order,  in  which  they  are  placed, 
are  the  true  quotient  of  the  whole  dividend  by  the  divifor ;  which  may  be  thus 
demon  Grated. 

Dtm.  The  complete  value  of  tbe  firft  part  of  t  he  dividend,  is,  by  the  nature 
of  notation,  10,  10<\  1000,  &c.  times  the  fimplc  value  of  what  is  taken  in  the 
operation;  accordingly,  as  there  are  1, 2,  or  3,  &c.  figures  (landing  before  it ; 
and,  confcquentlv,  the  true  value  of  the  quotient  figure,  belonging  to  that  part 
of  the  dividend,  is  alfo  10, 100,  1000,  &e.  times  its  ft  triple  value  ;  but  the  true 
value  of  the  quotient  figure,  belonging  to  that  part  of  the  dividend,  found  by  the 
rale,  is  alfo  10, 100,  IOuO,  &c.  times  its  fimple  value;  for  there  are  as  many  fig* 
urea  fet  before  il,as  the  number  of  remaining  figures  in  the  dividend :  therefore 
the  firft  quotient  figure,  taken  in  its  complete  value  from  the  place  it  (lands  in, 
is  the  true  quotient  of  the  divifor  in  the  complete  value  of  the  firft  part  of  the 
dividend.  For  tbe  fame  reafon,  all  tbc  f  eft  of  the  figure*  of  the  quotient,  taken 
according  to  their  places,  are,  each,  the  true  quotient  of  the  divifor,  in  the  com- 
plete value  of  the  leveral  parts  of  the  dividend  belonging  to  each  ;  becaufe,  as 
the  firft  figure,  on  the  right  hand  of  each  fucceeding  part  of  the  dividend,  has 
a  left  number  of  figures  (landing  before  it,  fo  ought  their  quotients  to  have;  and 
fo  they  are  adually  ordered;  confcquentlv,  talcing  all  the  quotient  figures  in 
order,  as  they  are  placed  by  the  rule,  they  make  one  number,  which  is  equal  to 
the  fum  of  the  true  quotients  of  all  the  feveral  parts  of  the  dividend ;  and  is, 
therefore,  the  true  quotient  of  the  whole  dividend  by  the  divifor. 

That  no  obfeurity  may  remain, in  the  demonftration,  it  it  illuftratcd  by  the 
following  example. 

E 
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SIMPLE  DIVISION. 


it,  and  place  the  answer  on  the  right  of  the  dividend  for  the  quo* 
tient ;  multiply  the  divisor  by  this  quotient  figure,  place  the  pro- 
duct under  those  left  hand  figures  of  the  dividend  ;  then  subtract  it 
therefrom,  and  bring  down  the  next  figure  of  (he  dividend  to  the 
right  hand  of  the  remainder  :  If,  when  you  have  brought  down  a 
figure  to  the  remainder,  it  is  still  less  than  the  divisor,  a  cypher 
must  be  placed  in  the  quotient,  and  another  figure  be  brought 
dawn  ;  after  which,  yon  most  seek,  multiply,  and  subtract,  till  you 
have  Drought  down  every  figure  of  the  dividend, 

Divifor  25)74503  Dividend 
l ft  part  of  the  dividend  it  =  74000 

25X2000  =  50000  2000  the  lft  quotient. 

lft  remainder  =  24000 
add  500 

2d  part  of  the  dividend  =  24500 

25X900  —  22500    900  the  2d  quotient. 

2d  remainder  —  2000 
add  00 

3d  part  of  the  dividend  =  ~lU00 

25  X  80  =  2000  —  —     80  the  3d  quotient. 

00 

add  3 

'  4th  part  of  the  dividend  =  3 

25X0      0—-*-      0  the  4th  quotient. 

Laft  remainder  =  3  —     2980  =  Sum  of  all  the  quo* 

tiemi,or,  the  Anfwen 

ExpUn.  It  is  evident  the  dividend  is  refolred  into  thefe  parts,  74000-f  5«.-0+ 
00-|  .  ;  for  the  firft  part  of  the  dividend  it  confidercd  only  as  '4;  but  yet  it  is, 
truly,  7  iOv  (• ;  and  therefore  its  quotient, inftcad  of  \ ,  is  20(>0,and  the  remainder 
24*  <  ;  and  fo  of  the  reft ;  as  may  be  fern  in  the  operation. 

When  there  is  no  remainder  to  a  divifion,  the  quotient  is  the  abfolute  and 
perfect  anfwer  to  the  queftion ;  but  where  there  is  a  remainder,  it  may  be  ob~ 
ferved,  that  it  goes  fo  much  towards  another  time  as  it  approaches  the  divifor; 
thus,  if  the  remainder  be  half  the  divifor, it  will  go  half  of  a  time  more,  and  fo 
on;  in  order,  therefore,  to  complete  the  quotient,  put  the  lad  remainder  to  the 
end  of  it,  above  a  line,  and  the  divifor  below  it.  Hence  the  origin  of  vulgar 
fractions,  which  are  treated  of  hereafter. 

It  is  lometimcs  difficult  to  find  how  often  the  divifor  may  be  had  in  the  num- 
bers of  the  fcveral  fteps  of  the  operation  :  The  beft  way  will  be  to  find  how 
often  the  firft  figure  of  the  divifor  may  be  had  in  the  firft,  or  two  firft  figures  of 
the  dividend,  and  the  anfwer,  made  lefs  by  one  or  two,  is,  generally,  the  figure 
wanted :  but, if,  after  fubtradting  the  product  of  the  divifor  and  quotient  from 
the  dividend,  the  remainder  be  equal  to,  or  exceed  the  divifor,  the  quotient 
{jgurc  muft  be  incrcafed  accordingly  ;  or,  if  the  product  of  the  divifor  and  quo- 
tient figure  exceed  the  dividend,  then  the  quotient  figure  muft  be  proportioni- 
bly  leftencd. 

The  rcafon  of  the  method  of  proof  is  plain ;  for,  fince  the  quotient  is  the 
number  of  times  the  dividend  contains  the  divifor,  the  product  of  the  quotient 
and  divifor, muft,  evidently,  be  equal  to  the  dividend. 
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1. 

DivUbr.  Dividend.  Quotient. 

3)176817(58605 
15 

25 
24 

18 
18 

17 
15 

2  Rem* 

Proof. 
58605  Quotient. 
X3  Divisor  -Jr  2 


ExjLMPf.E8. 

Id  this  eiample,  I  find  that  3,  the  di- 
visor, canpot  be  contained  in  the  first  fig- 
ure of  the  dividend  ;  therefore,  I  take  two 
figures,  viz.  17,  and  inquire  how  often  3 
is  contained  therein,  which  finding  to  be 
5  times,  I  place  the  5  in  the  quotient,  and 
multiply  the  divisor  by  it,  setting  the  first 
figure  of  the  multiplication  under  the  7 
in  the  dividend,  &c.  I  then  subtract  15 
from  17,  and  find  a  remainder  of  2; to  the 
right  hand  of  which  I  bring  down  the  ne^t 
figure  of  the  dividend,  viz.  5  ;  then  1  in- 
quire how  often  the  divisor  3,  is  contain- 
ed in  25,  and,  finding  ft  to  be  8  times,  I 
multiply  by  8,  and  proceed  as  before,  tii I 
1  bringdown  the  1,  when,  finding  1  can- 
not have  the  divisor  in  1, 1  place  0  in  the 
quotient,  and  bring  down  7  to  the  1,  and 
proceed  as  at  the  first. 


175817 

Observe,  that,  in  multiplying  by  3,  J  add  in  the  2 


3. 

6493)91876375(14150 
6493 


26946 
25972 


9743 
6493 


32507 
32465 


425 


There  are  feveral  other  methoda  made  ufc  of  to  prove  divifion;  as  follow,  viz* 

Rule  I. 

Subtract  the  remainder  from  the  dividend ;  divide  this  number  by  the  quo- 
tient, and  the  quotient,  found  by  this  divifion,  will  be  equal  to  the  former  divi- 
for, when  the  work  U  right . 

Rule  II. 

Add  the  remainder  and  all  the  produces  of  the  feveral  quotient  figures  mul- 
tiplied by  the  divifor  together,  according  to  the  order  in  which  they  ftand  in  the 
work,  and  thefum,  whan  the  wtfrk  is  right,  will  be  equal  to  the  dividend. 
t  Here  the  numbers  to  be  added  are  the  produces  of  the  divifor  by  every  fig- 
ure of  the  quotient,  fcparatety ;  and  each  by  its  pl&ee,  poffcflei  its  complete 
value ;  therefore,  the  fum  of  the  parts  together  with  the  remainder,  rauft  be 
equal  to  the  whole.  I  will  illuftratc  the  whole  by  an  example  proved  accoraV 
ing  to  the  feveral  different  methods* 


2. 

29)153598(5296 
145 

85 
58 

279 
261 

188 
174 

14 
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4.  5.  b\ 

28)503775(    '  35)197184(  86)994466( 

7.  8.  9. 

236)3798567(  3479)483956795(       6679) 1 9647394f 

10.  11. 
38473)119184693(  641 976)9 187642959( 

12. 

$823789(79 1 8?2376496( 

1 23456789) 1 2 1 93263 1 1 1 2635269( 

Some  operations  are  more  readily  performed  by  the  following 
particular  ruled. 

CASE  I. 

When  there  is  one  cypher ,  or  more,  at  the  right  hand  of  the  divisor : 
It  or  they  must  be  cut  off;  also  cut  off  the  same  number  of  fig- 
ures from  the  dividend,  and  then  proceed  aa  in  Caae  first :  But  the 
figures  which  were  cut  off  from  the  dividend  must  be  placed  at  the. 
right  hand  of  the  remainder,  t 

79)9  8  7  6  5  4  3  2  1(12501953 

7  ©•  79+34  remainder. 

19  7  11251757+ 
1  5  8*  87513671 

  +34 

.3  9  6  .i 

.3  9  5*     *      987654321  Proof  by  Multiplication,. 
...  154 

  7  91  987654321 

.  .  .    —34 

.  •  ..753  ' 

!  ...  7  1  !•       12501953)987654287(79  Proof  by  Dm(\on. 

....   87513671 

 422  

  3  9  5#  11*2517577 

.  .  .  .  .  «, — —  112517577 

 .271  

 2  3 

!  !  !  !  .*  .*  .   3  4* 

9  8  7  6  54321    Proof  by  Addition. 
We  need  only  to  refer  to  the  example,  except  for.  the  proof  by  addition , 
where  it  may  be  remarked,  chat  the  AlUrifms  (hew  the  numbers  to  be  added, 
and  the  dotted  lines  their  order. 

f  The  reafon  of  this  contraction  it  is  eafy  to  conceive;  for  cutting  off  the 
fime  tigiires  from  each,  is  the  fame  at  dividing  each  of  them  by  10,  100, 1000, 
Ac.  and  it  is  evident,  that  as  often  as  the  whole  divifor  is  contained  in  the  whole; 
dividend, fo  often  mud  any  part  of  the  divifor  be  contained  in  the  like  part  of 
the  dividend ;  this  method  is  only  to  avoid  a  needled  repetition  of  cypher*, 
which  would  happen  in  the  common  way,  as  may  be  feen  by  working  one  of 
(he  examples  of  this  cafe  in  the  common  way  without  catting  off  the  cyphers. 


SIMPLE  DIVISION. 

Examples. 
1.  2- 

65|00)S794326|75(58374  5193|000)8937643j898( 
325 

3. 

9J7|0)47658|3( 


4. 

,  875|000)91764789430|OOQ( 


1675  Rem. 

6.                            6.  7. 

Quot.  Rem.            Quot.  Rem.  Qoot.  Rem. 

1|0)9584|6             1|00)76495|80  1  [000)93751 339 1 462 

Note.  Id  dividing  by  10,  100,  1000,  fee.  when  yon  cot  off  as 
many  figures  from  the  dividend,  as  there  are  cypher*  in  the  divi- 
aor,  your  ivork  is  done ;  those  figures,  cut  off  at  the  right  hand, 
are  the  remainder,  and  those  on  the  left,  the  quotient,  at  above* 

CASE  II. 

Short  Division  may  be  used  when  the  divisqr  does  not  exceed  IS. 
It  is  performed  by  the  following 

Role. 

First,  seek  how  often  the  divisor  can  be  had  in  the  first  figure* 
or  figures  of  the  dividend ;  which,  when  found,  place  in  the  quo- 
tient; then,  mentally,  multiply  your  divisor  by  the  figure  placed  in 
the  quotient,  and  subtract  the  product  from  the  like  number  of  the 
left  hand  figures  of  your  dividend,  and  the  remaining  units,  if  any, 
must  be  accounted  so  many  tens,  which  you  must  suppose  to  stand 
at  the  left  hand  of  the  next  figure  in  the  dividend,  and  to  be  reck- 
oned with  it ;  then,  seek  how  often  you  can  have  your  divisor  in 
those  two  figures  ;  but,  if  nothing  remain,  you  must  then  seek  bow 
often  your  di vigor  is  contained  in  the  next  figure,  or  figures,  and 
thus  proceed  till  you  have  done. 

Examples. 

Divisor.  Dividend.       2.  3.  4.  5. 

2)71935        3)51903     5)633795     6)8471937  7)193847 


QnoL  35967—1  rem.' 
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6.  7.  8.  0. 

8)5437840       3)45963784       11)91843756  12)1196437847536 


CASE  III. 

When  the  divisor  is  such  a  number  that  any  two  or  more  figures  in 
the  Table,  being  multiplied  together,  will  produce  it:  Divide  the  giv- 
en dividend  by  one  of  those  figures ;  the  quotient,  thence  arising, 
by  the  other,  and  so  on  ;  and  the  last  quotient  will  be  the  answer.* 

•  This  follows  from  the  contraction  in  cafe  3d,  of  Simple  Multiplication, of 
which  it  is  only  the  rcverfe ;  for  the  fourth  part  of  the  half  of  any  thing  is  evi- 
dently the  fame  as  the  eighth  pirt  of  the  whole ;  and  fo  of  any  other  number. 

As  the  learner  at  prcfent  is  fuppofed  to  be  unacquainted  with  the  nature  of 
fractions,  and  as  the  quotient  is  incomplete  without  the  remainder ;  I  fliall  here 
give  a  rule  for  Ending  the  true  remainder,  without  having  recourfe  to  fractions. 

Rule  I. 

Multiply  the  quotient  by  the  divifor :  Subtract  the  product  from  the  divi- 
dend and  the  refult  will  be  the  true  remainder. 

The  Rule  which  is  molt  commonly  made  ufe  of  when  the  divifor  is  a  com- 
pofitt  number,  is 

Role  II, 

Multiply  thelaft  remainder  by  the  preceding  divifor,  or  lad  but  one,  and  to 
the  product  add  the  preceding  remainder  ;  multiply  this  fum  by  the  next  pre- 
ceding divifor,  and  to  the  produdx  add  the  next  preceding  remainder ;  and  fo 
on,  till  you  have  gone  through  all  the  divifors  and  remainders,  to  the  firlL 

Example. 

i 

1  the  lad  remainder, 
multiply  by      the  lad  divifor  but  one. 


add  2  the  fecond  remainder. 

569—1  7 

  multiply  by  6  the  firft  divifor. 

AOS.  669TVff  42 

add   5  the  firft  remainder. 

47  the  true  remainder. 
To  explain  this  rule  from  the  example,  we  may  obferve,  that  every  unit  in  the 
firft  quotient  may  be  looked  upon  as  containing  6  of  the  units  in  the  given  divi- 
dend; eonfcruently,  every  unit  which  remains,  will  contain  the  fame;  there* 
fore,  this  remainder  mud  be  multiplied  by  6,  to  find  the  units  it  contains  of  the 
given  dividend.  Again,  each  unit  in  the  next  quotient  will  contain  5  of  the  pre- 
ceding ones,  or  90  of  the  firft,  that  is,  6  times  5 ;  therefore,  what  remains  mud  be 
multiplied  by  30,  or,  which  is  the  fame  thing,  by  ti  and  5  continually '  Now, 
this  is  the  fame  as  the  Rule ;  for  inftead  of  finding  the  remainders,  (cparately , 
they  are  reduced  from  the  boitom,  upward*,  dep  by  dep,  to  one  another,  and 
the  remaining  trait*,  of  the  fame  clafs,  taken  as  they  occur. 


6)85397  divided  by  150 
5)3846y--2 


SIMPLE  DIVISION1. 


Examples. 


1st.  method. 
9)196473 


2<J.  method. 


3d.  method* 


8)196473 


72)196473(2728  Quo*. 
144 


8)21830 


9)24559 


Qjaot.  2728—57     Qnot.  2728—57 


524 
504 


207 
144 


633 
576 


57  Remainder. 


I  have  wrought  the  above  question  three  ways,  that  the  learner 
Ibay  understand  the  method  of  finding  the  true  remainder,  accord- 
ing to  this  case.  In  the  first,  in  dividing  by  9,  3  remains,  and  by  8, 
6  remaios ;  which  being  the  last  remainder,  I  multiply  it  by  the 
first  divisor  9,  and  add  in  the  first  remainder  3,  and\  they  make  67, 
the  true  remainder.  In  the  second  method,  dividing  by  8,  1  re- 
mains,  and  by  9,  7  remains  ;  I  therefore,  multiply  7,  the  last  re- 
mainder, by  8,  adding  in  the  1,  and  tbej  make  57  as  before.  The 
third  method  is  self  evident,  and  shews  that  the  other  remainders 
are  true. 

2.  '  3.  4.  5. 

36)79638  25)197835  87)93975  54)93738764 

6.  7.  8. 

1 2 1 )75323939  1 32)384 73692  1 44)89 1 376429732 


When  the  divisor  is  a  whole  number  with  some  part  of  unity,  as  3£, 
5J,  6f,  &c.  proceed  by  either  of  the  following  methods. 

I.  Multiply  the  whole  number  in  the  divisor  by  the  number  of 
parts  ioto  which  unity  is  divided  in  the  fraction,  and  to  the  product 
add  the  number  of  parts  of  unity  taken  in  the  fraction,  and  the  di- 
visor will  be  reduced  to  the  parts  indicated  by  the  fraction,  for  a 
new  divisor.  Multiply  the  dividend  by  the  parts  into  which  unity 
H  divided  in  the  fraction,  for  a  new  dividend.  Divide  the  new  div- 
idend by  the  new  divisor,  and  the  quotient  will  be  the  answer. 

Ex.  1.  Divide  1820  by  2f 

Here,  I  multiply  2  by  3,  and  add  I  to  the  product,  and  have  7 
for  the  new  divisor.  Then  I  multiply  1820  also  by  3,  and  have 
5460  for  the  new  dividend.  Then  5400—7=780,  the  answer,  or 
2}  is  contained  in  1820,  exactly  780  times. 

Note.  It  is  obvious  that  the  dividend  and  divisqr  are  propor- 
tionally increased  by  the  multiplication,  so  that  the  quotient  will 
be  the  same  as  if  they  had  not  been  thus  increased. 

Ex.  2.  Divide  6375  by  5|. 


CASE.  IV. 


4^ 


SIMPLE  DIVISION.  . 


Proceeding  as  before,  the  new  divisor  is  11,  and  the  new  divi- 
dend is  12750.  Then  12750-4-1 1~1 159  and  1  remains,  or  1159^, 
the  number  of  times  5}  is  contained  in  6375. 

3.  Divide  10142  by  3|.    Ana.  2766. 

4.  Divide  178  by  2|. 

6.  Divide  158765  by  15f 

11.  Proceed  according  to  the  general  rule  for  division,  being 
careful  to  add  the  value  of  the  fractions  to  the  several  remainders, 
at  every  step  of  the  process. 

Ex.  1.  Divide  1820  by  2f 
2}) 1820(780 


16}  Here  7x2}=  16},  which  being  subtracted  from 

  18,  leaves  If.    Now  }  belongs  to  the  place  of 

If  hundredths,  and  is  }  of  10  for  the  place  of  tenths. 

— —  But  }  of  10=6} ,  to  which  add  the  2,  and  we  have 

18}  8|  to  be  annexed  to  the  1  remainder,  and  we  have 

18}  18}  for  the  true  remainder.    Now  2}  is  contain- 

— —  ed  in  16}  exactly  8  times.   The  rest  of  the  pro- 

0  cess  is  evident. 


Ex.  2.  Divide  6375  by  5|. 
5J)6375(1159^T 
5} 

Here  once  5}  taken  from  6,  leaves  }.  But 

J  }  in  thousandths  place  is  5  in  the  place  of  hun- 

—  dredths,  and  5  added  to  the  3  hundredths  is  8. 
8  Taking  from  8,  once  5},  2}  remain.  As 
5}  before,  the  }  becomes  5  in  the  place  of  tenths, 

—  which  added  to  7  tenths,  make  12,  which 
2}  added  to  the  remainder  2  in  the  preceding 

  place,  give  32.    From  this  5  times  5}  are  to 

32  be  taken,  and  4}  remain.    But  4£  in  the  place 

37}  of  tenths,  is  45,  which  added  to  5  make  50. 

—  ■  ■  From  50  take  9  times  5},  and  }  remains.  Now 
4}  in  5}  are  11  halves,  so  (hat  }  is  fa  which  an- 

—  nexed  to  the  quotient,  giv<>9  the  whole  quo- 
50  tieot. 

49} 

~7 

Ex.  3.  DiviHe  347  by  2}   Ana  1447V 
4.  Divide  13567  by  13}.  4 

Supplement  to  Contractions  in  Multiplication. 
1.  The  shortest  method  of  multiplication,  when  the  multiplier  is 
any  even  part  of  100,  1000,  &c.  is  by  division  :  For  if  the  multipli- 
cand be  increased  by  a  number  of  cyphers  equal  to  the  number  of 
places  in  the  multiplier,  and  a  part  of  that  product  taken  for  the 
same  proportion,  which  the  multiplier  bears  to  1,  and  the  same 
number  ot  cyphers  annexed  to  it,  the  quotient  will  be  the  true  pro- 
duct. 
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].  Multiply  39756  into  125.  2.  Multiply  67638  by  33£ 

12a  =4  of  1000,  wherefore,  33i=i  of  100J  therefore, 
8)39756000  3)5763800 

4969500  Product.  1921 266f  Product. 


3.  Multiply  91378  by  333£.     Ans.  30459333|. 

,  The  reason  of  the  preceding  rule  is  obvious. 

II.  If  any  digit,  with  cyphers  annexed,  be  divided  by  9,  the  quo- 
tient will  consist,  wholly,  ot  such  digits,  and  so  many  9ths  of  an 
unit  over;  hence  the  following  method  of  multiplying  by  repe- 
lencls  of  any  of  the  digits. 

The  reason  of  the  method  may  be  seen  by  the  first  example. 
Thus  80000—9,  or A^=8888f,  and  by  multiplying  by  80000 
and  dividing  by  nine,  you  get  eight  9ths,  of  645  too  much,  which 
most  of  course  be  subtracted  to  obtain  the  true  product.  Or,  thus, 
|=8888  ;  then  645x8888=645x1**iLA— 645Xj=5733333J 
— 573$=5732760.  But  as  three  9ths,  belong  to  both  numbers,  and, 
as  an  equal  number  of  9tbs,  will  belong  to  both  numbers  in  any 
case,  it  is  not  necessary  to  write  them,  as  they  balance  each  other 
in  the  subtraction. 

1.  2.  3. 

645  by  8888.  5394  by  6GG6G.  S798  by  444 

80000  600000   

Prod.  1686312 


9)5 1 600000  9)3236400000 

5733333  359600000 
Subtract        573       Subt.  3596 


Product.  5732760       Prod.  359596404 


III.  When  the  multiplicand  has  a  fraction  belonging  to  it,  such 
as  one  fourth,  one  half,  &c.  add  such  a  part  of  the  multiplier  as 
the  fraction  signifies,  to  the  product  obtained  by  multiplying,  and 
the  sum  is  the  whole  product.  When  such  a  fraction  belongs  to 
the  multiplier,  add  to  the  product  such  a  part  of  the  multiplicand 
as  the  fraction  denotes. 

1,  Multiply  153£  by  6. 
6 

918  Produqt. 
3  half  of  6. 

921  Answer* 

It  is  evident  that  6  halves  or  3,  must  he  added  to  153x6  to  ob- 
tain 6  times  1531.  And  the  same  must  be  true  in  every  similar 
case. 

F 
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2.  Multiply  638  by  6f 

3823  Product  by  6. 
21 2|  £  of  the  multiplicand. 


4040$  Ans. 

As  the  multiplier  is  6£,  it  is  evident,  that  to  6  times  638,  there 
must  be  added  one  third  of  638,  the  multiplicand,  for  the  whole 
product.  The  third  part  of  638  is  evidently  212,  and  2  remain- 
der, or  §,  because  it  is  2  parts  of  the  3  in  the  divisor. 

Note.  If  the  sum  of  the  products,  or  quotients,  of  two  or  more 
numbers  multiplied  or  divided  by  the  same  quantity,  he  required  ; 
then  multiply  or  divide  the  sum  of  the  numbers  by  the  common 
multiplier  or  divitor,  and  the  product  or  quotient  will  be  the  an- 
swer. If  the  difference  of  the  products  or  quotients  be  required, 
then  multiply  or  divide  the  difference  of  the  numbers,  as  before, 
for  the  answer. 

1.  Required  the  sum  and  difference  of  the  products  of  27  and 
22,  multiplied  each  by  3. 

Now  27X3+22X3  =  the  sum  =  147=3x49=3X27+22. 

And  27X3—22X3  =  the  diff.  =  15=3x5—3x27—22. 

2.  Required  the  sum  and  difference  of  the  quotients,  by  dividing 
68  and  44,  each  by  4.   

Now  68-T-4+44-r-4  =  the  sum  =  28=1 12-4-4=68+44—4. 

And  68-T-4— 44-Ht  =  the  diff.  =  6=24—4=68—44-4-4. 
The  same  course  may  obviously  be  pursued  in  aoy  similar  case. 

Examples  for  Practice. 

1.  Divide  1292  dolls,  equally  among  17  men.  Ans.  76  dolls,  each. 

2.  Divide  2625  dolls,  among  35  soldiers.    Ans.  75  dolls,  each. 

3.  If  360  cents  are  to  be  divided  equally  among  eighteen  poor 
persons*  how  much  will  each  have  ?  Ans.  20  cents. 

4.  If  a  field  of  19  acres  produce  513  bushels  of  wheat,  how 
much  is  that  for  one  third  of  an  acre  ?  Ans.  9  bushels. 

5.  A  man  receives  1095  pounds  a  year,  what  is  it  for  a  day  ? 

Ans.  3  pounds. 

6.  There  are  b\  yds.  in  a  rod ;  how  many  yards  are  Xhere  in 
40  rods  ?  Ans.  220  yds. 

7.  What  number  must  you  multiply  by  47,  to  produce  298804098  ? 

Ans.  6357534. 

8.  What  number  must  be  multiplied  by  379  to  produce  53789678  ? 

Ans. 

9.  In  a  rod  are  16£  feet  ;  how  many  feet  in  320  rods? 

10.  If  3650  pounds  of  bread  are  to  be  divided  equally  among 
365  soldiers  for  10  days,  how  much  will  each  receive  a  day  ? 

Ans.  1  pound. 

11.  Multiply  34678  by  250.  Ans.  866950. 

12.  Multiply  125  by  77777.  Ans. 
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TABLES  IN  COMPOUND  ADDITION. 

1.  Federal  Mowey.* 

marked.  mills. 
10  Mills    \  g  (Cent  ro.c.  )      10=     1  cent 
10  Cents  (  °  )Dime    d.  (     100=    10=    1  dime. 
10  Dimes  f  Jc  )  Dollar  $.  (   1000=  lOO.^r  10=  J  dollar. 
10  Dollars)  g  {£agle  E.)  10000=1000=100=10=1  eagle. 


2.  English  Money. 


4  Farthings  1  C  Penny  qrt, 

12  Pence      >  make  one  <  Shilling  i. 
20  Shillings  )  (Pound.  £. 


marked 
d. 


•  The  following  lccount  ii  abflracted  from  the  «  Act  eftahlifliing  a  Mint, 
and  regulating  the  Coins  of  the  United  States,"  patted  April  and,  179ft. 

The  money  of  account  of  the  United  States  (hall  be  exprcfled  in  dollars  or 
units,  difmes  or  tenths  of  a  dollar,  cents  or  hundredths  of  a  dollar,  and  mills  or 
thousandths  of  a  doNar. 

The  coins  of  gold,  silver,  and  copper  of  the  U.  8.  (hall  be  of  the  following  de- 
nominations, viz. 

^  r  1,  Eagle,  of  the  value  of  dollars. 

•5  <  2.  Half  Ea  o  l  a .mm...~*~five  dolls. 

O  C  J,  QoAaTaa  Eaolb^wm-Jw*  and  a  half  dolls. 

r  4.  Dollar,  of  the  value  of  the  Sfwjb  milled  dollar. 

^  I  5.  Half  Doll Aar_«.M~.~-Aay"  the  dollar. 

£  i  6.  Quabtib  Dollae         —.o*r fomrih  the  dollar. 

I  7.  Dimev-.«.m,..i.„w...,.^i..w        of  the  doll. 

L      Half  Dime|Wm...h..mmMh«....m«  twentieth  of  the  dolL 

J  'J.  Cent,   .  —  •**  hundredth  o{  the  doiL 

2  S.  i  10.  Half  Cent,..— ~ — one  half  the  cent. 

The  fitndard  for  all  gold  coins  of  the  U.  S  (hall  be  eleven  parts  of  pure  gold 
and  ome  part  of  alloy  in  twlve  pirts  of  the  coin.  The  alloy  is  to  be  nlvcr  and 
copper,  but  the  Giver  is  not  to  exceed  one  half  in  -the  alloy. 

The  Eagle  (hall  contain  two  hundred  and  forty  feven  and  a  half  grains  of 
pure  gold,  or  two  hundred  and  feventy  grains  of  flandard  gold ;  and  the  other 
gold  coins  in  the  fime  proportion. 

The  fiandard  for  all  Giver  coins  of  the  U.  S.  (hall  he  one  thoufand  four  hun- 
dred and  eighty  live  parts  of  pure  Giver  and  one  hundred  and  feventy  nine  parts 
alloy;  and  the  alloy  (hall  be  pure  copper.  • 

The  Dollar  (hall  contain  three  hundred  and  feventy  one  and  one  fourth  grains 
of  pure  Giver,  or  of  four  hundred  and  fixtcen  grains  of  Aandard  Giver;  and  the 
other  Giver  coios  in  the  fame  proportion. 

The  Copper  coins  are  to  be  pure  copper.  Ttte  Cent  is  to  contain  eleven  p  en* 
ny  weights  of  copper;  and  the  Half  Cent  in  proportion. 

The  proportional  value  of  gold  to  Giver  in  all  coins  Current  by  law  in  the  U. 
8.  (hall  be  fifteen  to  one,  or  fifteen  pounds  weight  of  pure  Giver  (hall  be  equal 
to  one  pound  weight  of  pure  gold. 

All  coins  of  gold  and  Giver,  iflued  from  the  Mint  of  the  U.  S.  fliall  be  a  law- 
ful tender  in  all  payments  at  the  preceding  values  when  of  full  weight, and  if 
not  of  full  weight,  of  proportional  values. 
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Farthings. 

4  =     1  Pennv. 
48  =    12  -    1  Shilling 
960  =  240  =  20  =  1  Pound. 
A  groat  is  4d. 

Pence  Tables. 


d.  s. 

d. 

d. 

s. 

d. 

s. 

d. 

s. 

d. 

20  =  1 

8 

120  = 

10 

0 

1  = 

12 

11  = 

132 

30  =  2 

6 

130  = 

10 

10 

2  = 

24 

12  = 

144 

40  =  3 

4 

140  = 

11 

8 

3  = 

36 

13  = 

156 

50  =  4 

2 

150  = 

12 

6 

4  = 

48 

14  = 

168 

60  =  5 

0 

160  = 

13 

4 

5  = 

60 

15  = 

180 

70  —  5 

10 

170  = 

14 

2 

6  = 

72 

16  = 

192 

80  =  6 

8 

180  = 

15 

0 

7  = 

84 

17  = 

204 

90  =  7 

6 

190  = 

15 

10 

8  = 

96 

18  = 

216 

100  =  8 

4 

200  = 

16 

8 

9  = 

108 

19  = 

228 

110  =  9 

2 

240  = 

20 

0 

10  = 

120 

20  = 

240 

3.  Troy  Weight.* 

^4  Grains  make  one    Pennyweight,    marked  grs.  pwt. 

20  Pennyweights       -       -      Ounce,       -       -  oz. 
12  Ounces     -       •      -         Pound,  lb 
Grains. 

24  =     1  Pennyweight* 
480  =   20  =   1  Ounce. 
6760  =  240  =  12  =  1  Pound. 


16  Drams 
16  Ounces 
28  Pounds  - 
4  Quarters  - 
20  Hundred  wt 


4.  Avoirdupois  Weight. t 
make  1 


Ounce, 
Pound,  - 

Quarter  of  a  hundred  wt. 
Hundred  wt.  or  112  pounds, 
Ton,  ... 


marked  dr. 


oz. 
fc 
qr. 
Cwt. 
T. 


*  By  this  weight  are  weighed  Gold,  Silver,  Jewels,  Electuaries,  and  all  liruors. 

An  ounce  of  gold  is  divided  into  24  parts,  called  carats,  and  an  ounce  of  Gi- 
ver, into  00  parts,  called  pennyweights ;  therefore,  to  diftinguiih  finenefs  of 
metals,  fuch  gold  as  will  abide  the  fire  without  lofs,  is  accounted  24  carats  fine : 
If  it  lofe  2  carats  in  trial,  it  is  called  22  carats  fine,  Ac. 

A  pound  of  filver  which,  lofes  nothing  in  trial,  is  12  ounces  fine;  but,  if  it 
Jofe  3  pennyweights,  it  is  11  oz.  17  pwt*.  fine,  &c. 

Alloy  is  fomc  bafc  metal  with  which  gold  or  filver  is  mixed  to  abate  its  fine- 
nefs; 22  carats  of  gold,  and  2  carats  of  copper,  arc  cftcemed  the  true  ftandard 
for  gold  coin  in  England,  the  alloy  being  one  eleventh  part  of  the  fine  gold  * 
and  11  oz.  2  pwts.  of  fine  filver,  melted  with  18  pwts.of  copper,  make  the  true 
flandard  for  filver  coin. 

Not  a.  175  Troy  ounces,  are  prccifcly  equal  to  19*  Avoirdupois  ounces,  and 
175  Troy  pounds  arc  equal  to  144  Avoirdupois,  x  lb.  Troy  =  5760  grains* 
and  t  lb.  Avoirdupois  =  7000  grains. 

f  By  Avoirdupois  are  weighed  all  eoarfe  and  drofly  goods,  grocery  and  chand- 
lery wares ;  bread,  and  all  metals,  except  gold  and  filver. 

A  barrel  of  pork  weighs  200  lb.    A  barrel  of  beef,  200  lb.   A  quintal  of  fifti, 
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Drams. 

16  =5        1  Ounce. 
256  =       16  =      1  Pound. 
7168  =     448  =     28  =1  Quarter. 
28672  =    1792  =   112  =   4  =   1  Hand.  wt. 
673440  =  35840  ±=  2240  =  80  =  20  =  1  Tod. 


5.  Apothecaries'  Weight.* 

20  Grains  make  one  Scruple,  marked  gr.  & 

3  Scruples  -       -  Dram,  -  3 

8  Drams    -       -       -  Ounce,  *       -      -  5 

12  Ounces  -       -  Pound,  -  •       -       -  lb. 

Grain?. 

20  ±=     1  Scruple. 
-  60  =     3=1  Dram. 
480  =   24  =   8  =   1  Ounce. 
6760  =  288  =  96  =  12  =  1  Pound. 

6.  Cloth  Measure.! 

2  Inches,  and  one  fourth  -  make  1  Nail,  marked  in.  ua. 
4  Nails,  or  9  Inches  -       -       -       Quarter  of  a  yard,  qr, 

4  Quarters  of  a  yard,  or  36  Inches     -        Yard,    ...  yd. 

3  Quarters  of  a  yard,  or  27  Inches       -      Ell  Flemish,     E.  Fl. 

5  Quarters  of  a  yard,  or  45  Inches  -  Ell  English,  -   E.  E. 

6  Qnarters  of  a  yard,  or  64  Inches  -  EU  French,  -  E.  Fr. 

4  Qnarter*.  1 1  Inch  fc  one  5th,  or  >  .  £11  Scotch,  -  £.  Sc. 
37  Inches  and  one  fifth       -  $ 

3  Quarters  and  two  thirds  *    Spanish  Var. 


i  Cwt.  Avoirdupois,  ia  particular  things  make  one  dozen ;  M  dozen  I  grofs, 
and  X44  dozen  x  great  grofs.    ao  particular  things  make  1  fcorc, 

lb.  A  Stone  of  Iron,  (hot, 7  lb. 

A  Firkin  of  Foreign  Butter  55  or  horfeman's  weight,  3  I4 

1   ■         ■■  Soap  94  —Butcher's  Meat,  8 

A  Barrel  of  Anchovies       30  A  gallon  of  Train  Oil  ?{ 

    Soap  256  A  Tod  is    -   -    -    -  28 

    Raiiins  112  A  Weigh    •    -    -   -  182 

A  Punch,  of  Prunes         1 120  A  Sack     ....  364 

A  Fothcr  of  Lead     19}  Cwt.  A  laft     -   -   -   *  4368 

*  All  the  weights  now  ufed  by  Apothecaries,  above  grains,  are  Avoirdupois. 
The  Apothecaries'  pound  and  ounce,  and  the  pound  and  ounce  Troy  are  the 
fame,  only  differently  divided  and  (undivided. 

t  AH  Scotch  and  Irifh  linens  are  bought  by  the  Engltfh  or  American  yard, 
which  is  the  fame, and  all  Dutch  linens  by  the  £11  Flemiih  ;  bnt  are  all  fold  in 
America  by  the  American  yard;  though  the  Dutch  linens  are  fold  in  England 
by  the      Englifli,  and  the  Scotch  and  Irifli  linens,  as  in  America. 

The  Scotch  allow  one  Englifli  yard  in  every  fcorc  yardj. 
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Nails,  4  =  1  Quarter. 
16  =  4  =  1  Yard. 
12  =  3=  l  Flemish  Elf. 
20  =  6  =  1  English  Ell. 
24  =  6  =  1  French  Ell. 

7.  Long  Measure.* 

3  Barley  corns       -       make  1  Inch,  marked  bar.  io. 

12  Inches     -  Foot,  -       -  ft. 

3  Feet,   Yard,  -  -       -       -  yd. 

5 \  Yards,  or  16|  feet    -      -  Kod,  Perch,  or  Pole,  pol. 

40  Poles   Furlong,  -       -  fur. 

8  Furlongs    -  Mile,  -      -       -  mile. 

69}  Statat.  .«•...«*  iJSSoS:,  de* 

360  Degree.    -  .  - 

Or,  in  Measuring  Distances. 
7iVo  Inches         -         make  1  Link. 
25  Links    -  Pole. 
100  Links       ....  Chain. 
10  Chains    -  Furlong. 
8  Furlongs     ....  Mile, 
Bar.  corn*,  3  =        1  Inch. 

36=      12=      1  Foot. 
108  =      36  =      3   =       1  Yard. 
594  =     198  =     16£  =      6i  =     1  Pole. 
23760  =   7920  =   660   =   220   =   40  =  1  Furlong. 
190080  =  63360  =  5280   =  1760   =  320  =  8  =  1  M. 
Inches,  7T%  =       1  Link. 

198      as     25  =     1  Pole  or  Perch. 
792       =    100  =     4  =    1  Chain. 
7920      =  1000  =   40  =  10  =  1  Furlong. 
63360      =  8000  =  320  =  80  =  8  =  1  Mile. 

C.  TlME.t 

60  Seconds    -      •  -      make  1  Minute,  marked  s.  in. 

60  Minutes       •       -       -       -       -  Hour,       *  -  h< 

24  Honrs   Day,  d. 

7  Days   Week,       -  -  w. 

4  Weeks             -       -       -        -       -  Month,    -  -  mo. 

13  Months,  1  day  and  6  hours     -       -  Julian  year,  yr. 

*  The  ufe  of  Long  Meafure  it  to  meafure  the  di fiance  of  placet,  or  any  other 
tiling,  where  length  is  con  fide  red  without  regard  to  breadth. 

Note.  6o  geometrical  miles  make  a  degree.  4  inches  a  hand.  $  feet  i 
geometrical  pace.  6  points  make  l  Hoe,  II  lines  an  inch,  it  inches  a  foot,  and 
6  ti  er  one  French  toife,  or  Fathom,  equal  to  6  feet  4  inches,  8.812,875  lines, 
En-li(h  meafure.  x  Englifli  foot  equal  to  11  inches  3*1x54  lines  French.  £6 
ket,or  4  poles,  make  a  Gunter's  chain.    $  miles  make  a  league. 

f  By  the  Calendar,  the  year  is  divided  in  the  following  manner: 

Thirty  days  hath  September,  April.  June. arid  November ;  • 
February  twenty  ciftht  alone,  and  all  the  reft  have  thirty  one. 

When  v>u  can  divide  the  year  of  our  Lord  by  4,  without  iny  remainder,  if 
is  then  BifTcztile,or  Leap  Year,  in  which  Fcbrnary  has  29  days. 
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Seconds,  60  =        1  Minute. 

3600  =      60  =     1  Hour. 
86400  =    1440  =   24  =    1  Day. 
604800  =  10080  =  168  =   7  =  1  Week. 
2419200  =  40320  »  672  =  28  =  4  =  1  Month. 
See*  Mitu  h        d.  h.     w.  d.  A. 

31557600      525960  =  8766  =  365  6  =  52  1  6  =  1  Julian  year.* 

m.  sec. 

31558154  =  525969  =  B766  =  365  6  9  14  =  1  Period,  year.f 
31556937  =  525943  =  8765  =  365  5  48  57  =  Tropical  year. J 

9.  Motion. 

60  Seconds    -  make  1  Prime  minute,  marked  "  ' 

60  Minutes       -  Degree,  -  ° 

30  Degrees    -       -       -       -         Sign,  s. 

o-  *en  j  f  *ne  whole  ereat  circle 

12  Sign,,  or  360  degrees   -      -       J    0f  ,he  Zod,ack.§ 

Seconds,  60  =        1  Minute. 

3600  =      60  =     1  Decree. 
108000  =    1800  =   30  =    1  Sipi. 
1296000  =  21600  =  360  =  12  =  Zodiack. 

10.  Laud  or  Square  Measure. 
144  Inches        -          -         make  1  Square  foot. 
9  Fret       -  -         -   Yard. 

-   •   — Me- 

40  Poles   Rood. 

4  Roods,  or  160  Rods,  )    « 

or  4340  yards         J  *  Acre' 

640  Acres       -   Mile* 

Inches,  144=  1  Foot. 

1296=  9=  1  Yard. 

39204=       272}=       30}=        1  Pole. 
1568160=      10890=      1210=       40=      1  Rood. 
6272640=     43560=     4840=      160=     4=    1  Acre. 
4014489600=27878400=3097600=102400=2560=640=1  Mile. 

•  The  civil  (War  year  of  365  days,  being  (hort  of  the  true  by  5b  48m.  48fec. 
occafioned  the  beginning  of  tlie  year  to  run  forward  through  the  feafons 
nearly  t  day  in  4  year*.  On  this  account,  Julius  C.  far  ordained  that  one  day 
ihould  be  added  to  February,  every  fourth  year,  by  caufing  the  24th  day  to  be 
reckoned  twice  i  and  becaufe  this  14th  day  was  the  fixth,  (fextilU)  before  the 
kalends  of  March,  there  were  in  this  year,  two  of  theft  textiles ,  which  gave  the 
name  of  Bt (Textile  to  this  year,  which  being  thus  corrected,  was  from  thence 
called  the  Julian  year. 

f  A  juft  and  equal  meafnre  of  the  year  is  called  the  periodical  year,  as  being 
the  time  of  the  earth's  period  about  the  fun  ;  in  departing  from  any  fixed  point 
in  the  heavens,  and  returning  to  the  fame  again. 

f  The  feveral  points  of  the  eclipticlc  having  a  retrograde,  or  backward  mo- 
tion, the  equinox  will,  as  it  were,  meet  the  fun  ;  by  which  mean  the  fun  will  ar- 
rive at  the  Equinox,  or  firft  point  of  Aries,  before  hit  revolution  is  completed, 
and  this  fpacc  of  time  is  called  the  tropical  year. 

§  The  Zpdiack  is  a  great  circle  of  the  fphcre,  containing  the  12  figns,  through 
which  the  fun  pafTc*. 
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11.  Solid  Measure.* 

1728  fncbes 
27  Feet 
40  Feet  of  round  Timber,  or  ) 
50  feet  of  hewn  Timber,  \ 
128  Solid  Feet,  i.  e.  8  in  length,  4  ) 
in  breadth  and  4  in  height,  } 

12.  Wire  Measure. t 
make  1  Quart, 


make  1  Foot, 
•  Yard. 


Ton  or  Load. 
Cord  of  Wood. 


2  Pints 

4  Quarts 
10  Gallons  - 
18  Gallons 
3]^  Gallons 
42  Gallons, 
63  Gallons 

2  Hogsheads 

2  Pipes 
Cubick  Inches. 


Gallon, 

Anchor  of  Brandy, 
Runlet, 

Half  an  Hogshead, 
Tierce, 
Hogshead, 
Pipe  or  butt, 
Tun, 


marked  pts.  qts. 

g.i. 

anc. 
run. 
£hhd. 
tier, 
hbd. 
.  or  B. 
Ton. 


28J 

1  Pint* 

57| 

2  =      1  Quart. 

231 

8  .=       4  =  1 

9702 

336  =    168  =r  42 

14553 

504  =   252  =  63 

19404 

672  =   336  =  84 

29106 

1008  =   504  =  126 

58212 

2016  =  1008  =  252 

2  Pints 
4  Quarts 

8  Gallons  - 
^Gallons 

9  Gallons  - 
2  Firkins 
2  Kilderkins 
1£  Barrel,  or  54  Gallons 

2  Barrels 

3  Barrels  or  2  Hogsheads 


=  1£=  1  Pupcbeon. 
=  2  =  1|=  1  Pipe. 
=  4=3=2  =  1  Tun. 

15.  Ale  or  Beer  Measure,J 

make  1  Quart,  marked  pts.  qts. 

gal. 

A.  fir. 

B.  fir. 
kil. 
bar. 
hlid. 
pun. 
butt. 


Gallon, 

Firkin  of  Ale  in  Lond. 
Firkin  of  Ale  or  Beer. 
Firkin  of  Beer  in  Lond. 
Kilderkin, 
Barrel, 

Hogshead  of  Beer, 
Puncheon, 
Butt, 


9  By  Solid  Meafure  are  meafurcd  all  things  that  have  length,  breadth  and 
depth. 

f  All  Brandies, Spirits,  Perry,  Cider, Mead,  Vinegar,Honcy  and  Oil, are  meaf- 
urcd by  Wine  Meafure :    Honey  is  commonly  fold  by  the  pound  Avoirdupois. 
\  Milk  is  fold  by  the  Beer  quart. 

A  barrel  of  Mickarel,  and  other  barrelled  fifh,  by  law  in  MafTachufetts,  is 
to  contain  not  lefs  than  30  gallons  ;  in  Connecticut  and  New  York  the  Shad , 
and  Salmon  Barrel  muft  contain  a 00  lb. 

In  England,  a  barrel  of  Salmon  or  Eel*  is  41  gallons,  and  a  barrel  of  Herrings 
32  gallons.  The  gallon, appointed  to  be  ufed  for  meafuring  all  kinds  of  Liquors, 
in  Ireland,  is  two  hundred  and  feventeen  cubick  inches,  and  fix  tenths. 
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Beer. 
Cdbick  laches. 

351  =     1  Pint. 
7(4  =     2  =     1  Quart. 
282  =     8  =     4  =     1  Gallon. 
2538  =*  72  =  36  =     9  =    1  Firkin. 
5076  =  144  =   72=    18=  2=1  Kilderkin* 
10152  =  288  =  144  =   36  =   4  =  2  =  1  Barrel. 
16228  =  432  =  216  =   54  =  6  =  3  =  1}=  1  Hogshead. 
20304  =  576  =  288  =   72  =   8  =  4  =  2  =  1}=  1  Puncheon. 
30456  =  864  =  432  =  108  =  12  .=  6  =  3  =  2  =  14=  1  Butt 

Ale. 
Cubick  Inches.  k 
35}  =     1  Pin*. 
70}  =     ?  =     1  Quart. 
282  =     8  «=     4=1  Gallon. 
2256  =   64  =   32  =    8  =  1  Firkin. 
4512  =  128  =  64  =  16  =  2  =  1  Kilderkin. 
9024  =  256  =  128  =  32  =  4  =  2  =  1  Barrel. 
13536  =  384  =  192  =  48  =  6  =  3  =  1}=  1  Hogshead. 

.    16.  Dry  Measure.* 

2  Pints       -  -       make  1  Quart,  marked  pts.  qts. 

2  Quarts       -  -          -    Pottle,       -      -  pot. 

2  Pottles  -          -         Gallon    -      -  gal. 

2  Gallons    -  -         -     Peck,        -       -  pk. 

4  Pecks  *          *           Bushel,  *       -  bu. 

2  Bushels    -  -         -     Strike,       -       -  str. 

2  Strikes  -          -           Coom,    -       -  co. 

2  Cooms     -  Quarter,    -      -  <jr. 

4  Quarters  -          -            Chaldron,       -  ch. 
4}  Quarters  -      .    -       Chaldron  in  London. 

5  Quarters  -  -  Wey,  -  -  wey. 
2  Wejs       -  *          -      Last,    -       -  last 

Cubick  Inches. 

268}  =     1  Gallon. 
537f  =     2  =     1  Peck. 
2150}  =     8  =     4=1  Bushel. 
4300}  =    16  =     8=2=1  Strike. 
8601}  =32=   16  =4=2=1  Coom. 
17203}  =  64  =   32  =   8  =   4  =   2  =   1  Quarter. 
36016  =  320  =  160  =  40  =  20  =  10  =1  5  =  1  Wey. 
172032  =  640  =  320  =  80  =  40  =  20  =  10  =  2  =  1  Last, 


*  This  measure  is  apptied  Co  all  dry  goods,  as  Corn,  Seed,  Frmit„Roots,  Sail  * 
Safed,  Oysters  and  Coals. 

A  Winchester  bushel,  is  184  inches  diameter,  and  8  inches  deep. 

G 
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COMPOUND  ADDITION 

IS  the  adding  of  several  numbers  together,  having  different  de- 
nominations as  Pounds,  Shillings,  Pence,  &c.  Tona,  Hundreds,. 
Quarters,  &c. 

Rule.* 

I.  Place  the  numbers  so  that  those  of  the  same  denomination 
may  stand  directly  under  each  other. 

II.  Add  the  first  column  or  denomination  together  as  in  whole 
numbers ;  then  divide  the  sum  by  as  many  of  the  same  denomina- 
tion as  make  one  ot  the  next  greater,  setting  down  the  remainder 
under  the  column  added,  and  carry  the  quotient  to  the  next  supe- 
riour  denomination,  continuing  the  same  to  the  last,  which  add  a* 
in  simple  addition. 


Examples- 
1,  Federal  Money. 


1. 

2. 

3. 

£.  D.  d. 

c. 

nu 

D. 

c. 

m. 

D. 

c. 

m. 

7    3  8 

9 

5 

49 

18 

7 

375 

2  1 

2 

5 

25 

32 

1 

29 

13 

9    0  0 

5 

93 

7 

5 

7 

12 

b 

3  6 

2 

5 

13 

25 

199 

18 

7 

7    1  4 

0 

8 

97 

2 

30 

01 

24    1  1 

0 

3 

2.  English  Money. 


1. 

£  *  * 

9  16  10 

7  10  9 

0  18  6 

5  11  11 

6  0  8 
5    9  10 

35    8  6 


2. 

£  /.  d.  jr. 

47  17  6  2 

3  9  10  3 
75  13  9  1 

4  11  11  0 
0  16  8  2 

17    6  2  1 


3. 

£  •  #.  d.  jr. 

847  11  11  2 
491  19    6  1 

69  6  10  0 
747  16    1  2 

849  12  11  3 
741  17    8  2 


4. 

£  *.     d.  qr. 

915  10  10  2 

64  8    9  1 

5  16  11  3 

419  2  10  2 

491  19  11  3 

762  17    6  1 


As  the  denominations  of  Federal  Money  increase  like  whole 
numbers,  m  a  ten  fold  ratio,  the  operation  is  the  same  as  in  whole 


*  The  reason  of  thii  rule  is  evident  from  what  has  been  said  in  Simple  Ad- 
dition :  For,  in  addition  of  money;,  at  I,  in  the  pence  it  equal  to  4  in  the  far- 
things j  i, 'in  the  •hillings,  to  1ft  in  the  pence;  and  1,  in  the  pounds,  to  so  in 
the  shillings;  therefore,  carrying  as  directed,  is  the  arranging  the  money,  aris- 
ing from  each  column,  properly,  in  the  l'caleof  denominations;  and  thw  rea- 
soning will  hold  good  in  the  addition  of  compound  numbers,  of  any  dcnomt~ 
aation  whatever. 
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numbers.  But  in  denominations  which  do  not  increase  io  (he  same 
manner,  the  operations  are  somewhat  different.  '  I  nns,  in  Ex.  1. 
of  English  Money,  I  find  the  sum  of  the  pence  to  be  54.  Now  64 
pence  are  4  shillings  and  6  pence ;  therefore,  1  set  down  6  under 
the  pence,  and  carry  4  to  the  shillings,  which  1  then  find  to  be  68. 
But  68  shillings  are  3  pounds  aad  8  shillings.  I  set  down  the  8 
under  the  shilling*,  and  carry  3  to  the  pounds,  and  the  sum  of  the 
pounds  is  35,  which  I  set  down.  The  sum  of  the  whole  is  then  35 
pounds,  8  shillings  and  6  pence.  The  process  is  similar  in  each 
Example.  In  all  sums  of  different  denominations,  the  student 
should  be  careful  to  find  the  numbers  by  which  the  denominations 
in  the  Table  increase,  for  by  them  he  is  to  carry  from  one  denom- 
ination to  another. 


1. 

767  10  17  22 

39  6  9  17 

417  11  16  18 

,935  9  17  19 

478  10  17  22 

387  9  16  15 

3027  11  16  17 


3.  Troy  Weight. 
2. 

Ik  ox.  p-mt.  gr. 
649  11  19  20 

32  9  6  5 
841  10  11  19 
473  9  17  23 
764  11  8  9 
165    6  10  19 

3<?2S  ■  //   -V  2.2 


3. 

lb.  •%.  proU  gr. 
859  9  15  20 
437  10  17  22 
640  11  6  0 
738    9  12  18 

49  0  16  17 
684  10    0  9 


In  the  1st  Ex.  I  find  the  sum  of  the  grains  to  be  1 13.  Now  1 13 
grs.  are  4  pwts.  and  17  grs.  because  24  is  contained  in  113,  four 
times,  and  17  is  the  remainder.  Then  i  set  down  17  under  the 
grs.  and  carry  4  to  the  -pwts.  and  their  sum  is  96.  Now  96  pwts. 
are  4  oz.  and  16  pwts.  for  20  pwts.  make  1  oz. ;  therefore  I  set  16 
under  the  pwts.  and  carry  4  to  the  ounces,  which  makes  their  sum 
59.  But  59  oz.  are  4  lbs.  aod  11  oz.  because  12  oz.  make  a  lb. ; 
therefore  I  set  down  11  oz.  and  carry  4  to  the  lbs.  which  makes 
their  sum  3027.  The  answer,  then  is  3027  lbs.  11  oz.  16  pwts, 
and  17  grs. 

4.  Avoirdupois  Wcig&t. 

1.  •     2.  3.  4, 

lb.  «%.  dr.  Gwt.  qrt.  lb.  T.  Cwi.  qr$.  lb*  7*.  Cnf.  frt.  Ik  »s.  dr. 

19  13  12  17  3  19  59  13  2  17  91  17  2  25  13  15 

21  9  6  18  1  27  6  17  1  21  19  9  0  17  10  12 
4  15  15  9  2    9  45  11  3  25  14  13  2    0    9  11 

22  10  5  14  3  16  67  16  2  19  47  11  3  19  14  0 
18  13  12  12  0    G  75  17  3  17  69  0  1    0    0  12 

6  11  10  15  2    0  6  19  0  26  77  19  3  27  15  11 

94  10  12  ~ 
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6.  Apothecaries'  Weight. 


I. 

2. 

3. 

4. 

3  9  gr. 

$  Z  B  gr. 

ft 

3  3  B  gr. 

ft 

3  3  9  gr. 

9  3  2  13 

B  1  17 

10  7  2  19 

12 

11  6  1  15 

5 

3  2  19 

6  3  0  12 

4 

9  1  0  12 

4 

8  6  0  19 

6  1  17 

7  6  1  17 

91 

10  7  2  16 

9 

10  5  2  12 

4  0  6 

9  52  12 

4 

8  1  2  19 

6 

6  6  1  17 

5  2  12 

6  1  0  16 

6 

0  0  1  10 

8 

9  4  0  0 

8  1  10 

9  3  2  18 

4 

9  2  1  6 

7 

1  0  1  17 

33  2      1    V  *  r  ^ 


6.  Cloth  Measure. 


1. 

2. 

3. 

4. 

5. 

Td.  gr.  m. 

£.M.  gr. 

». 

E.Fl.  gr.  a. 

E.Fr.  gr. 

Td*.  gr. 

*. 

76  2  3 

91  3 

2 

75  2  1 

49  3  3 

914  2 

3 

3  3  1 

49  4  3 

7  1  3 

19  5  2 

49  2 

1 

42  3  3 

6  2 

3 

84  0  2 

24  2  1 

561  3 

0 

57  2  2 

84  4 

1 

76  2  3 

67  4  3 

84  0 

2 

16  3  3 

7  0  0 

48  2  2 

48  2  2 

549  3 

1 

49  2  2 

61  2 

1 

9  2  3 
—  ■ — 

6  3  3 

617  1 

3 

V 

7.  Long  Measure. 

1. 

2. 

3.  4. 

5. 

Ft.  in.  bar. 

PoL  ft.  in.  Mil  fur 

.PoL 

Dog.  mi.  fur.  toL  fi.  m. 

be. 

9  11  2 

7 

2  11 

12 

11  10     9  7 

36 

769  56  6 

29 

15  10  2 

6     9  1 

4 

1  6 

9 

10    9     7  3 

19 

317  39  1 

36 

11  6 

1 

7    0  2 

6 

0  10 

8 

12  11     4  1 

24 

497  63  7 

24 

9  8 

1 

8  10  0 

7 

2  9 

7 

15    6     6  6 

12 

562  17  0 

11 

13  11 

0 

9    6  2 

8 

1  10 

4 

14    9     4  6 

9 

64  48  5 

17 

9  4 

2 

7  10  2 

9 

2  11 

5 

11  11     5  1 

10 

764  52  4 

19 

15  11 

1 

8.  Time. 

1.  2.  3.  4. 

W.d.  h.    m.    /.  Mo.  d.    b.    m.  T.  m.    d.  T.  mo.  w.  d.  b.   m.  /. 

3  6  22  57  42  5  24  19  43  19  10  17  57  11  3  6  23  29  65 

1  5  19  31  28  4  27  21  35  7    9  27  4  8  1  1  19  45  38 

2  3  17    9  16  9  18    0  12  4    8  16  29  9  2  3  17  18  19 

3  0    9  17  58  4  19  23  19  1  11  14  46  10  2  5  11  50  13 

1  1  16  19  10  8  11  12  13  17    6    9  19  CT  2  1  16  18  17 

2  2  20  53  48  9  19    8  29  12    5  20  45    9  3  5  18  17  69 


9.  Motion. 

1.  2.  3. 

17#  55'  48"  25°  49'  51"  9s  2£°  35'  53" 

1    37  51  5   21  36  10     0    18  31 

29   19  45  19   47  18  4    17    13  42 

19    19  37  25   25  39  6    19   50  0 
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10.  Lamp  or  Square  Meajvre. 


1. 

2. 

3. 

JaL  feet. 

/#. 

Yii.fi.  in. 

A*rei.  read.  f&i.  feet.  in. 

36  179 

137 

28  7  119 

756  3  37  245  128 

19  248 

119 

9  3  75 

29  1  28    93  25 

12  96 

75 

29  6  120 

516  3  31  128  119 

18  110 

122 

4  8  12 

37  1  19  218  20 

9  269 

24 

9  1  119 

61  0 

0    92  103 

25  221 

143 

8  3  43 

191  1  25  129  136 

w  * 

11.  Solid  Measure. 

1. 

o. 

7m.  feet. 

in. 

ft*,  /get.  im. 

Ctrd. 

fieL  i*. 

29  36 

1229 

75    22  1412 

37 

119  1015 

12  19 

64 

9    26  195 

9 

110  169 

18  11 

917 

3    19  1091 

4? 

127  1017 

19  8 

1001 

28    15  1110 

8 

111  956 

5  0 

623 

49    24  218 

21 

9  27 

17  39 

1119 

18    17  1226 

9 

28  1091 

12.  Wiice  Measure. 
2. 

1. 

Tier,  gal,  qtt.  ptu 

Hbd.  gal.  qU.  fits. 

3. 

bbd.  gal.  qtt. 

37  36 

3  1 

61     58     1  1 

37 

2    37  2 

9  17 

2  1 

27    39    3  0 

19 

1    59  1 

35  28 

9  0 

9    18    0  1 

28 

2     0  0 

32  19 

1  1 

Q     9    2  1 

19 

0    47  1 

9  0 

3  1 

16    24    1  1 

37 

1     17  3 

12  40 

1  1 

6     0    3  0 

14 

2    48  2 

)  5.  Ale  and  Beer  Measure. 
1.  2. 


A.B. 

fi.gaU 

B.B.fir.  gal. 

Bbi. 

gal. 

ait. 

49 

3 

7 

29     1  8 

379 

53 

3 

26 

2 

3 

19    3  6 

19 

0 

1 

9 

0 

4 

16    0  3 

121 

37 

2 

17 

3 

0 

9    1  8 

467 

19 

1 

27 

1 

6 

14    2  0 

661 

16 

0 

19 

3 

7. 

17    1  5 

75 

0 

2 

V 

•  y 

— T- 

16.  Dry  Measure. 

1. 

2. 

3. 

A 

qtt. 

Bus.  p.    qU.  ptt. 

Cb. 

*». 

A 

!*• 

t>4  7 

3 

7 

37    2    5  1 

37 

27 

3 

7 

9  4 

1 

5 

19    3    7  1 

6 

29 

1 

5 

19  6 

2 

1 

16    2    0  0 

15 

30 

0 

0 

4  0 

2 

0 

5    16  1 

4 

11 

3 

• 

17  3 

0 

6 

9    0    3  0 

5 

0 

1 

0 

9  5 

3 

4 

19    3    0  1 

2 

0 

2 

1 

V 

* 
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COMPOUND  SUBTRACTION 

TEACHES  to  find  the  difference,  inequality,  or  excess,  between 
any  two  sums  of  divers  denominations. 

Rule.* 

Place  those  numbers  under  each  other,  which  are  of  the  same 
denomination,  the  less  being  below  the  greater  ;  begin  wilh  the 
least  denomination,  and,  if  it  exceed  the  figure  over  it,  add  as  ma- 
ny units  as  make  one  of  the  next  greater  ;  subtract  it  therefrom  ; 
and  to  the  difference  add  the  tipper  figure,  remembering,  always, 
to  add  one  to  the  next  superior  denomination,  for  that  which  you 
added  before.  , 

Examples. 
Federal  Money. 
E.    $  c.  m. 
21    8    1  2 
10    7  5 


1. 


From 
Take 
Diff. 


39 
28 


c. 
15 
17 


in. 

5 
o 


* 

100 
48 


c.  m. 


87  5 


10    98  3 

100 

29 


Borrowed 
Paid 

Remains  to  pay 


18 


% 

Lent  200 
Received  145 


50 


Due  to  me 


m. 


Borrowed  3000 


$     c.  m. 
Lent  7159    12  8 


Paid      (  195 

at         )lll5  19 

several  \  247  37  5 

limes,    (995  12  5 


Received  (  245  37  5 

at  13112  15  7 

several  )2000 

times.      fl°92  92  0 


Paid  in  all  2552    99    0  Received  in  all 


Memains  to  pay  447    01    0    Remains  due 

•    2.  English  Money. 
1. 

£     s.    d.  o,r. 
Borrowed  349    15    6  1 
Paid    195    11    8  1 


2. 

£      s.  d.  qr. 
Lent  791      9    8  1 
Received  197    16    4  2 


Rem.  to  pay  154 
Proof 


3  10  0 


Due  to  me 


«  The  rcafon  of  this  Rule  will  readily  appear,  from  what  was  faid  in  Simple 
.iiibtraclion ;  for  the  adding  depends  upon  the  fame  principle,  and  is  only  dif- 
ferentia* the  numbers  to  be  fubtra&ed  arc  of  different  denominations. 
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In  the  1st  Ex.  of  English  Money,  I  take  1  qr.  from  1  qr.  and  set 
down  p,  the  remainder.  Because  I  cannot  take  eight  from  6  pence, 
I  add  to  6,  12  pence  which  make  a  shilling,  and  from  18  take  8,  and 
set  down  10,  the  difference.  As  I  added  12  pence  =  1  shilling  to 
the  upper  pence,  1  now  carry  1  shilling  to  the  lower  shillings,  and 
take  12  from  15,  and  set  down  3,  the  remainder.  The  rest  of  the 
process  is  evident.  It  is  obvioos  that  a  similar  course  must  be  pur- 
sued in  the  Examples  under  the  several  weights  and  measures. 

3.  Troy  Weight. 

1.  2.  3. 

lb.  ob.  pwt.  dr.  lb.   os.  pwt.  gr,         lb.  oc.  pwt.  gr. 

Bought  749   5    13    16  189   8    12    10        543  3     9  13 

Sold        96   9   19    13  148   4    16    19        179   1    16  18 


Rem.  652   7   14   03  i 


4.  Avoirdupois  Weight. 

I.               2.                3.  4. 

lb.  os.  dr.       C.  rr.Ib.       T.cwt.qr.lb.  T.cwt.qr.  lb.  os.  dr. 

Botght  7    9  12       8  2  13       5  13  1  12  9  11  3  17    6  12 

Sold      3  12    9    t  4  \  15       1  12  2  17  3  12  1  19  10  9 

Rem.  3  13  3, 


5.  Apothecaries'  Weight. 
1.  2.  3. 

16    3  3   B  gr.        ft    3    3   &    gr.  ft    3    3  9  gr. 

71    9  '  3    1    13        65    10    6    2    10  84    1    1    1  t 

37  8  4  1  16.  31  8  4  2  9  65  9  3  I  17 
34    0    6    2    17  v  , 


6.  Cloth  Measure. 

1.                    2.                        3.  4. 

Ydf.qr.  n.            £.  E.  qr.   n.            E.FI.   qr.  n.  S.Fr.  qr.  h. 

35    1    2            467    3    1            765    1  3  549    4  2 

19    1    3            291    3    2            149    2  1  197    4  3 

15    3    3  ~  ~. 


7.  Long  Measure. 

1.                2.  3.  4. 

Yds.  ft.  m.      Pol.  ft.  in.  Mthfur.pol.     Deg.  m.  fur.  p.  yds.ft.in.har. 

28  2  10       21  119  76  3  11       38  41  3  29  2  1  7  2 

17  2  11         9  13  8  27  3  21        19  35  5  31  3  1  9  1 

10  2  lT  „.  .  u 


8.  Time. 

1.                   2.  3.  *.  - 

Sfo.  d»'  h.  m.    f,      Mo.w.  d.  Ii.  Y.mo.  d.  Y.mojv.d.  h.  m.  «. 

6  17  13  27  19       9  2  5  15  7  3  13  48  9  2  5  19  27  31 

1  21  16  41  35       4  3  5  15  4  2  19  19-9  3  4  20  19  49 


4  25  20  45  44 
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9,  Motion. 

1.  2.  «  3. 

79°  21'  31"  6*8    If   12'  48"  4s   19°   41'  22" 

41    41    52  3      8    39    29  1     22     19  45 


10.  Land  or  Square  Measure. 

1.  2.  3. 

A.   R.  Pel.  A.  R.  Pol.  A.  R.  Pol.     ft.  in. 

29    1    10  29  2    17  56  3  19     27  110 

24    1    25  17  1    36  29  0  21    210  129 


11.  Solid  Measure. 

1.                        2.  3. 

Tons;    ft.      id.           Yds.    ft.       in.  Cords.     ft.  in. 

49    19    1100          79    11      917  349     97  1250 

38    36    1296          17    25  1095  192    127  1349 


12.  Wine  Measure. 

1.  2.  3.  4. 

Hhd.  gal.  qts.  ptt.      Tier-  gal.  qts.      Hhd.   gal.  qts.  Ton.  hhd.  gal. 

79  21    2    1        19    17    1       375    41    2  532    1  19 

38  61    3    1        12    29    2       197    36    3  197    1  47 


13.  Ale  and  Beer  Measure. 

1.                        2.  3. 

AvB.  fir.  gal.  qts.  B.B.  fir.  gal.  qts.  pts.  Hhd*.  gal.  qts* 

39    1    2    1  21    3    5    2    0  769    17  1 

24    3    6    2  19    1    7    2    1  _    391    42  3 


1. 

Qu.   bu.  pk.qts. 

56  2  2  1 
39    3    1  2 


14.  Dry  Measure: 
2. 

Bu.  pic  qts.  pts. 

91  1  3  2 
29    2    1  1 


3. 

Cha!.   bu.  pk.  qts. 
39    12    2  1 

24    25    3  2 
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PROBLEMS 

RESULTING  FROM  A  COMPARISON  OF  THE  PRECEDING  RULES. 

Prob.  1.    Having  the^snm  of  two  numbers,  and  one  of  them  giv- 
en, to  find  the  other. 

Rule.  Subtract  the  given  number  from  the  given  sum,  and  the  re- 
mainder will  be  the  number  required. 

Let  288  be  the  aura  of  two  num-    From  288  the  Sum, 
bers  ;  one  of  which  is  1 15,  the  oth-    Take  115  the  given  number, 
cr  is  required  ?  Rem.  T?Fthe  other. 

Prob.  2.  Having  the  greater  of  two  numbers,  and  the  differ- 
ence between  that  and  the  less  given,  to  find  the  less. 

Rule.    Subtract  the  one  from  the  other. 

Let  the  greater  number  be  325,  and   From  325  the  greater, 
the  difference  between  that  and  the    Take  198  the  difference, 
other,  198 :    What  is  the  other  ?  RemTm  the  less. 

Prob.  3.  Having  the  least  of  two  numbers  given,  and  the  dif- 
ference between  that  and  a  greater,  to  find  the  greater. 

Rule.    Add  them  together. 

c\von  S  127  tne  *eM  nnmber. 
uiven  j  j93^lhc  difference. 

Sum  325  the  greater  number  required. 

Prob.  4.  Having  the  sum  and  difference  of  two  numbers  given, 
to  find  those  numbers. 

Rule.  To  half  the  sum  add  half  the  difference,  and  the  sum  is 
the  greater,  and  from  half  the  sum  take  half  the  difference,  and  the 
remainder  is  the  leas.  Or,  from  the  sum  take  the  difference,  and 
Jialf  the  remainder  is  the  least :  to  the  least  add  the  given  differ- 
ence, and  the  sum  is  the  greatest. 

What  are  those  two  numbers,  whose  sum  is  48,  and  difference  14  ? 
2)48  2)14  24+7=31  the  *reater,and  24— -7=17  the  less. 
>  sum=24  |diff.=7  Or  48—14-4-2=17,  &  17+14=31. 

This  rule  is  obvious  on  considering  any  example  in  the  following 
manner.    Thus,  let  the  two  numbers  be  32  and  46;  their  sum  is 

46+32,  and  their  difference  is  46—32.    Now  46+32-4-2+46— 3* 

-4-2=46+32+46— 32-4-2=46+46-4-2=46,  the  greater.  And 

46+32-4-2— 46+32-4-2  =46+32—  46 +32-4-2  =  32+ 32-4-2=  32, 
the  less.  For,  in  the  first  case,  the  32  to  be  subtracted  from  32, 
leaves  nothing  ;  and,  in  (he  latter,  the  46  is  balanced  by  the  other 
46,  and  you  have  only  32+32-~-2=32. 

The  preceding  and  following  problems  are  evident  from  the 
rules  of  Addition  and  Subtraction,  Multiplication  and  Division. 

Prob.  5.  Having  the  product  of  two  numbers,  and  one. of  them 
given,  to  find  the  other. 

Rule.  Divide  the  product  by  the  given  number,  ami  the  quotient 
will  be  the  number  required. 

H 
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Let  the  product  of  two  numbers  be  288 
and  one  of  them  8  ;  I  demand  the  other  ?  Answer, 

Prob.  6.    Having  the  dividend  and  quotient)  to  find  tire  divisor* 

Rule.    Divide  the  dividend  by  the  quotient. 

Cor.  Hence  we  get  another  method  of  proving  Division. 
r-n   i  288  the  Dividend. 
Ulven  $  36  the  Quotient. 
Required  the  Divisor. 

Prob.  7.  Having  the  Divisor  and  Quotient  given,  to  find  the 
Dividend. 

Rule.    Multiply  them  together. 

8  the  Divisor.  36 


36)288(8  Divisor. 
288 


Given   }  36  the  Quotient.  8 

Required  the  Dividend.   

288  the  Dividend. 
By  a  due  consideration  and  application  of  these  Problems  only, 
many  questions  (of  which  kind  are  some  of  the  following)  may  be 
resolved  in  a  short  and  elegant  manner,  although  some  of  them  are 
generally  suppose*!  to  belong  to  higher  rules. 

APPLICATION  OF  THE  PRECEDING  RULES. 

1.  The  least  of  two  numbers  is  19418,  and  the  difference  be- 
tween them  is  2384 :  What  is  the  greater,  and  sum  of  both  ? 

19418+2384=21802  greater,  and  19418+21802=41220  sum. 

2.  Suppose  a  man  born  in  the  year  1743  ;  when  will  he  be  77 
years  of  age  ?  1743+77=1820  Answer. 

3.  What  number  is  that,  which,  being  added  to  19418,  will 
make  21802?  2384  Ans. 

4.  Gen.  Washington  was  born  in  1732  ;  what  was  his  age  in 
1799  ?  '  67.0n5. 

5.  America  was  discovered  hy  Columbus  in  1492  and  its  inde- 
pendence declared  in  1776  :  How  many  years  elapsed  between 
those  two  eras  ?  284  Ans. 

6.  The  Massacre  at  Boston,  by  the  British  troops,  happened 
March  5th,  1770,  and  the  Cattle /at  Lexington,  April  19th,  1775; 
How  long  between  ? 

April  19th,  1775— -March  5th.  177C=5  y.  1  ro.  14  d.  Ans. 

7.  Gen.  Bnrgoyne  and  his  army  were  captured  October  17th, 
1777,  and  Earl  Cornwall}*  and  his  army,  October  19th,  1781  : 
What  space  of  time  between  ?  4  years  and  2  days.  Ans. 

8.  The  war  between  America  and  England  commenced  April 
19th,  1775.  antj  a  general  peace  took  place  January  20th,  1783: 
How  low;  did  the  war  continue  ?  7  y.  9  m.  1  d.  Ans. 

9.  A,  C,  C  and  D  purchased  a  quantity  of  goods  in  partnership; 
A  paid  £  12  105.  a  dollar*  and  a  crownt  piece  ;  B,35t.  C,  295.  lOrf. 
and  D,  79J.  :  What  did  the  goods  cost  ?  Ant.  £  16  14  I. 
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10.  A  man  harrowed,  at  different  times,  these  several  sums/viz. 
£29  5s.  £18  17*.  Sd.  £45  12s.  £98,  3  dollars,  one  crown  piece 
and  an  half:  Pray  hot?  much  was  he  in  debt  ?    Ant.  £  193  2  6 

11.  There  are  four  numbers  ;  the  first  317,  the  second  912,  the 
third  1229,  and  the  fourth  as  much  as  the  other  three,  abating  97  : 
What  is  the  sam  of  I  hen)  all  ?  Ans.  4819. 

12.  Bonght  a  quantity  of  goods  for  £  125  10s.  paid  for  truckage 
455.  for  freight  79s.  Gd.  for  duties  35s.  10c/.  and  my  expences  were 
53s.  9d.:  What  did  tbe  goods  stand  me  in  ?        Ans.  £  136  4  1. 

13.  A  Gentleman  left  his  son  £  1725  more  than  his  daughter, 
whose  fortune  was  15  thousand,  15  hundred  and  15  pounds:  What 
was  the  son's  portion,  and  what  did  the  whole  estate  amount  to  ? 

Ans.  The  son's  fortune,  £  18240,  and  the  whole  estate  £34755. 

14.  A  merchant  had  6  debtors,  who  together  owed  him  £2917 
10s,  6J.  A,  B,  C,  D  and  E,  owed  him  £  1075  13s.  9d.  of  it :  What 
was  F's  debt  ?  Ans.  £  1241  16  9, 

»  15.  What  is  the  difference  between  £1309  7s.  \d.  and  the 
amount  of  £  345  13s.  4d.  and  £  571  4s.  Sd,  ?       Ant.  £392  9  1 

16.  A  merchant,  at  his  first  engaging  in  trade,  owed  £937  15s. 
lie  had  in  cash  £1755  3s.  Gd.  in  goods  £  459  12s.  3d.  in  good  debts 
£  197  16s.  and  he  cleared  the  first  year  £249  19s.  lOd.  What  was 
the  neat  balance  at  the  year's  end  ?  Ans.  £1724  16  7. 

17.  What  sum  of  money  must  be  divided  between  12  men,  so  as 
that  each  may  receive  £155  ?  £  1860  Ans. 

18.  What  number  must  1  multiply  by  9,  that  tbe  product  may 
be  675?  ,  75  Ans. 

19.  A  privateer  of  175  men  took  a  prize,  which  amounted  to 
£  59  per  man,  beside  the  owner's  half :  What  was  the  value  of  the 
prize  ?  £2Q65Q  Apt. 

20.  What  is  the  difference  between  thrice  five,  and  thirty,  and 
thrice  thirty  five  ?  60  Ans. 

21.  The  sum  of  two  numbers  is  750;  the  less  248;  What  is 
their  difference  and  product  ?  diff.  254,  124496  product. 

22.  What  is  the  difference  between  six  dozen  dozen,  and  half  a 
dozen  dozen  ;  and  what  is  their  product,  and  the  quotient  of  the 
greater  by  the  less  ? 

Ant.  792  difference,  62208  product,  and  12  quotient. 

23.  There  are  two  numbers ;  the  greater  of  them  is  25  times 
73,  and  their  difference  is  9  times  15  ;  their  sum  and  product  are 
required. 

Ans.  1950  the  greater,  1815  the  less.  3765  the  sum,  and 
.5539250  the  product. 

24.  A  merchant  began  trade  with  £25327;  for  six  year^  togeth- 
er, he  cleared  £12^3  per  annum  ;  the  next  5  years,  he  cleared 
.£1729  pf»r  annum;  hut,  the  last  4  years,  had  the  misfortune  to 
lo*e  £3019  per  annum  :  What  was  he  worth  at  the  15  years'  end  ? 

Ans.  £29414. 

25.  If  a  man  spends  £102  in  a  vear:  What  is  that  per  calendar 
month?  "  *  £16.1/!?. 


60 


REDdCTION. 


26.  If  (be  Federal  Debt,  which  is  42  million  dollars,  be  equally 
divided  between  the  13  States  :  What  will  be  the  share  of  each  ? 

Ans.  3230769T^  dollars. 

27.  If  9000  men  march  in  a  column  of  750  deep :  How  many 
march  abreast?  12  Ans. 

28.  What  number,  deducted  from  the  32d  part  of  3072,  will  ■ 
leave  the  96th  part  of  the  same  ?  64  Ans. 

29.  What  number  is  that,  which,  multiplied  by  3589,  will  pro- 
duce 92050672  ?  25648  Ans. 

30.  Suppose  the  quotient  arising  from  the  division  of  two  num- 
bers to  be  5379,  the  divisor  37625:  What  is  the  dividend,  if  the 
remainder  came  out  9357  ?  202394232  Ans. 

31.  There  is  a  certain  number,  which  being  divided  by  7,  the 
quotient  resulting  multiplied  by  3,  that  product  divided  by  5,  Irom 
the  quotient  20  being  subtracted,  and  30  added  to  the  remainder, 
the  half  sum  shall  make  35:  Can  you  tell  me  the  number? 

700  Ans. 

32.  A  cheepfold  was  robbed  three  nights  successively  ;  the  first 
night,  half  the  sheep  were  stolen,  and  half  a  sheep  more  ;  the 
second  half  the  remainder  were  lost,  and  half  a  sheep  more  ;  the 
last  night  they  took  half  what  were  left  and  half  a  sheep  more  ; 
by  which  time  they  were  reduced  to  30:  How  many  were  there 
at  first? 

Begin  with  30,  and,  reckoning  back  from  the  last  night  to  the 
first,  you  will  find  lbat  31  were  stolen  the  3d  night,  62  the  2d,  and 
124  the  first.  Ans.  247. 

33.  Two  boys,  A  and  B,  had  850  chesnuts  between  them ;  but 
A  had  150  more  than  B  :  How  many  had  each. 
850—2=425  half  sum,  and  150—2=75  half  diff. ;  then  425+75 
=500  A\»,  and  425—75=350  B's. 

34.  What  number  added  to  the  27th  part  of  6615,  will  make  570  ?• 

0?5  Ans.. 


REDUCTION 
* 

TF.ACllES  to  bring  numbers  of  one  denomination  to  utht'i£  of 
diflbrent  denomination*,  retaining  the  same  value. 
It  is  of  two  sorts,  viz  Descending  and  Ascending. 

REDUCTION  DESCENDING 

Teaclie*  to  change  numbers  from  a  higher  to  a  lower  denomi- 
nate n.    It  is  performed  by  multiplication. 
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Rule  * 

Multiply  the  highest  denomination  given,  by  so  many  of  the 
next  less  as  make  one  of  that  greater,  and  thus  continue  until  you 
have  brought  it  down  as  low  as  your  question  requires. 

Proof.  Change  the  order  of  the  question,  and  divide  your  last 
product  by  the  last  multiplier,  and  so  on. 

Note.  Prom  this  rule  and  Case  VI.  of  Simple  Multiplication,  it 
appears,  that  Federal  Money  is  reduced  from  higher  to  lower  de- 
nominations by  annexing  as  many  cyphers  as  there  are  places  from 
the  denomination  given,  to  that  required  ;  or,  if  the  given  euto  be 
of  different  denominations,  by  annexing  the  several  figures  of  all 
the  denominations  in  their  order,  and  continuing  with  cyphers,  (if 
necessary,)  to  the  denomination  required  ;  or,  what  amounts  to  the 
same  thing,  by  reading  the  whole  number  from  the  left  to  the  re- 
quired denomination,  as  one  number  in  the  required  denomination. 

Examples. 

1.  In  3  eagles  2  dollars,  how  many  mills  ?       Jlns.  32000  tn. 

2.  In  91  dollars  75  cents,  how  many  cents  ?        An*.  9175  c. 

3.  In  50  eagles,  how  many  dollars  ?  Ans.  500  D 

4.  In  44  dollars,  1  cent,  4  mill*,  how  many  mills  ? 

5.  In  9  dollars,  31  cents,  7  mills,  how  many  mills? 

6.  How  many  cents  in  39  dollars  5  cents  ? 

7.  In  28  dollars  17  cents,  5  mills,  how  many  mills  ? 

8.  In  £27  15s.  9d.  2or*.  how  many  farthings? 

£    t/->  d.  gr. 
27    II    9  2 
multiplied  by  2Q=shilling$  in  a  pound. 

55b= shillings. 
 by    12=penc«  in  a  drilling. 

6669=/>ence. 
 fcy     4=sfarthing8  in  a  penny. 

Ans.    =26673  farthings. 

Note.  In  multtplyinor  by  20,  1  added  in  the  15s.  by  12,  the  ?o\ 
and  by  4,  the  2qrs.  which  must  always  be  done  in  like  cases. 

To  prove  the  above  question,  change  the  order  of  it,  and  it  wilt 
stand  thus :  In  2GG73  farthings  how  many  pounds  ? 

•  The  reason  of  this  Rule  is  exceedingly  obvious  ;  for  pounds  are  brought 
into  shillings  by  multiplying  them  by  20  ;  shillings  into  pence  by  multiplying 
*them  by  12;  and  pence  into  farthings  by  multiplying  them  by  4  ;  and  the 
contrary  by  division  ;  and  this  will  be  true  in  the  reduction  of  numbers  con- 
sisting of  any  denomination  whatever.  The  rule  for  Reduction  ascending  is 
•imply  the  reverse  of  this,  and  equally  evident. 
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4)26673 

12)6669  2qrs. 

2|0)55|5  9  d. 

Answer,  £27  15  9  2 

i*.  In  £36  12s.  lOd.  lqr.  how  many  farthings  ?        Ans.  35177. 

10.  In  £95  Us.  5d.  3qrs.  how  raaoy  farthings  ?        Ans.  91751. 

fl.  in  £719  9s.  lid.  how  many  half  pence?  Ans.  345358. 

12.  In  29  guineas,  at  28s.  how  many  pence  ?  Ans.  9744. 

13.  In  37  pistoles,  at  22s.  how  raaoy  shillings,  pence,  and  farthings  ? 

Ans.  814s.  9768d.  39072qrs. 

14.  In  49  half  Johannes,  at  48s.  how  many  sixpences  ?    Ans.  4704. 

15.  In  473  French  crowns,  at  6s.  8d.  how  many  threepences  ? 

Ans.  126 13  J. 

16.  In  53  moidores,  at  36s.  how  many  shillings,  pence  and  farthings? 

Ans.  1908s.  22896d.  .9158  lqrs. 

17.  In  £29  how  many  groats,  threepences,  pence,  and  farthings  ? 

Ans.  1740  groats,  2320  threepences,  69C0d.  27840qrs. 

18  Reduce  47  guineas  and  one  fourth  of  a  guinea  into  shillings, 
sixpences,  groats,  threepences,  twopences,  pence  and  farthings. 

Ans.  1323  shillings,  2046  sixpences,  3969  groats,  5292  three- 
pences, 7938  twopences,  15876  pence,  and  63504  qrs. 

REDUCTION  ASCENDING 

Teaches  to  change  numbers  from  a  lower  to  a  higher  denomi- 
nation.   It  is  performed  by  division. 

Rule. 

Divide  the  lowest  denomination  given,  by  so  many  of  that  name, 
as  make  one  of  the  next  higher,  and  thus  continue  till  you  have 
brought  it  into  that  deno.ninatioo  which  your  question  requires. 

Note.  From  this  rule  and  the  note  under  Case  If.  of  Simple  Di- 
vision, it  appears,  that  Federal  Money  is  reduced  from  lower  to 
higher  denominations  by  cutting  off  as  many  places  as  the  given 
denomination  stands  to  the  right  of  that  required  ;  the  figures  cut 
off  belonging  to  their  respective  denominations. 

Examples. 

!.  How  many  eagles  in  42000  mills  ?  Ans.  4  E.  %  2 

e.  In 3175  cents,  how  many  dollars?  Ans.  $31  75  c. 

In  500  dollars  how  many  Eagles  ?  A^S- 
1.  In  4414  mills,  how  manjy  dimes  ? 

In  9317  mills,  how  many  dollar*  ? 
3.  How  many  dollars  in  C8175  mills? 

7.  In  547325 'farthings,  how  many  pence,  shillings,  and  pounds? 
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Farthings  in  a  penny  =  4)547325 

Pence  in  a  shilling  =  12)136831    1  qr. 

Shillings  in  a  pound  =  2|0)1140|2  7d. 

£570  2s.  7d.  1  qr. 
Ans.  13683 Id.  11402s.  and  £570. 
Note.  The  remainder  is  always  of  the  same  name  as  the  dividend. 

8.  Bring  35177  farthings  into  pounds. 

9.  Bring  91751  farthings  into  pence,  &c. 

10.  Bring  345358  half  pence  into  pence,  shillings,  and  pounds. 

11.  Reduce  9744  pence  to  guineas,  at  28s.  per  guinea. 

12.  In  39072  farthings,  how  many  pistoles,  at  22s. 

13.  fn  4704  sixpences,  how  many  half johannes  ? 

14.  In  12613J  threepences,  how  many  French  crowns,  at  6s.  8d.? 

15.  In  91584  farthings,  how  many  moidored,  at  36s.  ? 

16.  In  27840  farthings,  how  many  pence,  threepences,  groat  g, 
shillings  and  pounds  ? 

17.  In  63504  farthings,  how  many  pence, twopences,  threepenc- 
es, groats,  sixpences,  shillings  and  guineas  ? 

Note.  The  preceding  questions  may  serve  as  proofs  to  those  in 
Reduction  descending. 

REDUCTION  DESCENDING  AND  ASCENDING. 
1.  Money. 

1.  In  £97  how  many  pence  and  English  or  French  crowns,  at 
6s.  8d.  ?  Ans.  23280d.  and  291  crowns. 

2.  In  947  English  crowns,  at  6s.  8d.  now  many  shillings  and  Eng- 
lish guineas  ?  Ans.  6313s.  4d.  and  225  guineas  13s.  4d. 

3.  In  519  English  half  crowns,  how  many  pence  and  pounds  ? 

Ans.  20760d.  and  £  86  10s. 

4.  In  1259  groats,  how  many  farthings,  pence,  shillings,  and  guin- 
eas ?  Ans.  20144qrs.  5036(1.  419s.  8d.  and  14  guin.  27s.  8d. 

5.  In  75  pistoles,  how  many  pounds  ?  Ans.  £  82  10s. 

6.  In  735  French  crowns,  how  many  shillings  and  French  guin- 
eas, at  26s.  8d.  ?  Ans.  4900s.  and  183  guin.  24s. 

7.  In  5793  pence,  how  many  farthings,  pounds,  and  pistoles  ? 

Ans.  23172qrs.  £  24  2s.  9d.  and  21  pistoles,  20s.  9d. 

8.  In  £  99,  how  many  shillings,  and  half  Johannes,  at  48s.  ? 

Ans.  1980s,  and  41  half  joes.  12s. 

9.  In  £  179,  how  many  guineas?  An*.  127  guin.  24s. 

19.  In  £345  how  many  moidores  ?  Ans.  191  moid.  24s. 

11.  In  59  half  joes,  37  moidores,  45  guineas,  63  pistoles,  24  Eng- 
lish crowns,  and  19  dollars  ;  how  many  pounds,  half  joes,  moidores, 
guineas,  pistoles,  English  crowns,  dollars,  shillings,  pence,  and  far- 
things ? 

Ans.  £354  4s.  117  half  joes,  28s.  196  moidores,  28s.  253  guin- 
eas, 322  pistoles,  10G2  English  crowns,  4s.  11l!0  dollars,  4s.  7084 
shillings,  85008d.  and  340032qrs. 
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When  it  is  required  to  know  bow  many  sorU  of  coio,  of  differ- 
ent values,  and  of  equal  number,  are  contained  in  any  number  of 
another  kind  ;  reduce  the  several  sorts  of  coin  into  the  lowest  de- 
nomination mentioned,  and  add  them  together  for  a  divisor ;  then 
reduce  the  money  given,  into  the  same  denomination,  for  a  divi- 
dend, and  the  quotient,  arising  from  the  division,  will  be  the  num- 
ber required. 

Note.    Observe  the  same  direction  in  weights  and  measures. 
1.  In  275  half  johannes,  how  many  moidores,  guineas,  pistoles, 
dollars,  shillings  and  sixpences,  of  each  the  like  number  ? 


A  moidore  is  36s. 
that  is 

A  guinea  is  28s. 
that  is 

A  pistole  is  22s. 
that  is 

A  dollar  is  6s. 
that  is 

One  shilling  has 


72  sixpences. 


56  ditto* 


^44 


44  ditto. 


275  half  joes. 
43  shil.  in  a  johan. 

2200 
1100 

13200  shillings. 

2  sixp.  in  a  shill. 


dividend=26400  sixpences. 


|  12  ditto 

2  do.  187)26400(111  of  each  and  33  sixp.  or" 
1  do.  16s.  6d.  over,  the  answer. 


Divisor=187  sixpence^. 
2.  A  Gentleman  distributed  £31  10s.  between  4  poor  persons 
in  the  following  manner,  viz.  that  as  often  as  the  first  had  20s.  the 
second  should  have  15s.  the  third,  10s.  and  the  fourth,  5s«*  What 
did  each  person  receive  ?  Ans.  The  first  man  £15,  second 

£11  5s.  third  £7  10s.  fourth  £3  15s. 


2.  Troy  Weight. 
1.  How  many  grs.  in  a  silver  bowl,  that  weighs  31b.  10  oz.  12 


pwt. 


ft   oz.  pwt. 
3     10  12 
12  ounces  in  a  pound. 

46  ounces. 

20  pennyweights  in  an  ounce. 

932  pennyweights. 
24  grains  in  one  pwt. 

3728 
1864 


Proof.  24)22368  grains,  answer. 

2|0)93|2 
12)46—12  pwt. 
ft  3—10  oz. 
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2.  In  487ozs.  how  many  pwts.  and  gra.  ? 

Ans.  9740pwt  and  233760gr. 

3.  In  13  ingots  of  gold,  each  weighing  9oz.  5pwt  bow  many 
grains?  Ans.  57720gr. 

4.  In  97397grs.  bow  many  pounds?  Ans.  16ft  lOoz.  18pwt.  5gr. 

5.  How  many  rings',  each  weighing  5pwt.  7gr.  may  be  made  of 
^lb.  5oz.  16pwt.  2gr.  of  gold.  Ads.  158. 

3.  Avoirdupois  Weight. 

Cwt.  qrs.  lb  oz. 
1.  In    91     3    17    14  how  many  ounces? 
4 

367  quarters.  Proof. 

28  16)164702 

2943  28)10293  14oz. 
735 

  4)367  17!b. 

10293  pounds.  — 

16  Cwt.  91  3qrs. 


61762 
10294 


164702  ounces. 

2.  In  12  ton*,  l^cwt.  lqr.  191b.  6oz.  12 dr.  how  many  drams  ? 

Ans,  7323500dr. 

3.  In  241b.  1  loz.  9dr.  how  many  drams  ?  Aps.  6329dr. 

4.  In  44800  pounds,  how  many  drams  and  tons  ? 

Ans.  1 1468800dr.  and  20  tons. 

5.  In  281b.  Avoirdupois  how  many  pounds  Troy  ? 

28 

7000  grains  in  1  lb.  Avoirdopois. 


?!h  il°  !  =6?6|0)196G0|0(34!fc 

.io.ir.  >             17£3             q  !n  47lb  9o2  13pWt.  llgTa  Troy 

■  how  many  pounds  Avoirdupois  ? 

2320  47    9    13  17 

2304  12 


160  573 

12  20 

,576)0)  192|0(0oz.  11473 

20  24 


576|0;3840|0)6pwt.  45899 
3456  22947 


3840  carried  orer.    27*369  carried  over. 
1 
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Brought  oyer.    3840  7|000)275|369(39ft  Br'ght  o?er. 

24  21 

1536  65 
768  63 

576]0)9216|0(16gr.  2369 
576  16 

3456  14214 
3456  2369 

71000)3^  |:j04(5oz< 

35 

2904 
16 

17424 
2904 

7tOOO)4t>|464(e4JSfdr, 
42 

4464 

4.  Apothecaries'  Weight. 
1.  How  many  grains  are  there  in  37ft  63  ? 

lb   3  Proo£ 

37    6  210)2160010 
12   


450  dances. 


3)10800 
8)3600 


3600  drams.  12)450 
3  — — 


10800  scruples. 
20 


37  ft  65 


Ans.  216000  grains. 

2.  Id  9ft  83  13  29  19gr.  how  many  grains  ?   Ans.  55799gr. 

3.  In  55799  grains,  how  many  pounds,  &c.  ? 

Ana.  9ft  83  13  29  19gr. 

5.  Cloth  Measure. 
1.  In  127  yards,  how  many  quarters  and  nails  7 
4  Proof. 

Ans.~508  qrs.  4)2032 
 4  4)608 

Am.  2032  nails.  127  yards. 
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2.  Id  9173  nails,  how  many  yards  ?      Ads.  573yds.  lqr.  Id. 

3.  In  75  ells  English,  how  many  quarters  and  nails  ? 

Ads.  375qrs.  1500a. 

4.  In  56  ells  Flemish,  how  many  quarters  and  nails  ? 

Ads.  168qra.  672n. 

5.  In  39  ells  French,  how  many  quarters  and  nails  ? 

Ans.  234qrs.  936o. 

6.  In  7248  nails,  how  many  yards,  ells  Flemish,  ells  English,  and 
ells  French  ? 

Ans.  453yds.  604  ells  Flem.  362  ells  Eng.  2qrs.  302  ells  French. 

7.  In  19  pieces  of  cloth,  each  15  yards,  2  quarters,  how  many 
yards,  quarters  and  nails  ?   Ans.  294yds.  2qra.  1178qrs.  and  471  2d. 


6.  Long  Measure. 

1.  How  many  barley  corns  will  reach  from  Newburyport  to  Bos- 
ton, it  being  43  miles  ? 
43  miles. 

8  3)8 1 73440  proof.     Here  I  divide  by  1 1 ,  and 

multiply  the  quotient  by  2 


344  furlongs. 

40 

13760  rods- 


68800 
6880 


75680  yards. 
3 


227040  feet. 
12 


2724480  inches. 
3 


12)2724480 
3)227040 
11)75680 
6880 

Q 

4|0)1376|0 
8)344 
43 


because  twice  5^  is  11;  or 
I  might  first  hare  multipli- 
ed by  2,  and,  then,  have 
divided  the  product  by  11. 


8173440  Answer. 


2.  How  many  barley  corns  wilt  reach  round  the  globe,  it  being 
360  degrees  ?  Ans.  4755801600. 

3.  How  many  inches  from  Newburyport  to  London,  it  being  2700 
miles  ?  Ans.  171072000. 

4.  How  often  will  a  wheel,  of  16  feet  and  6  inches  circumfer- 
ence, turn  round  in  the  distance  from  Newburyport  to  Cambridge, 
it  being  42  miles  ?  Ans.  13440  times. 

5.  In  190080  inches,  how  many  yards  and  leagues  ? 

Ans.  5280yds.  and  1  league. 
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7.  Tine. 

1.  In  20  years  how  many  seconds  ? 
d.  h. 

365    6  In  a  year. 
£4 

1466 
730 

8766  hours  in  1  year. 

20 


175320  hours  in  20  years. 

60 


Proof. 
6|0)631 16200(0 

6l0)1051920|a 

2(0)17632)0 

4x6)8766 

4)1461 

365d.  6h. 


10619200  minutes  in  ditto. 
60 


631152000  seconds  ie  ditto. 

2.  Suppose  yodr  age  to  be  I5y.  19d.  llh.  37m.  4os.  how  many 
seconds  a*e  there  in  it,  aUowiog  366  days  and  6  hours  to  the  year  ? 

At*.  476047465. 

3.  In  31536000  seconds  how  many  years?  Ana.  1  year. 

4.  How  many  minutes  from  the  first  day  of  January  to  the  14th 
day  of  August,  inclusively  ?  Ans.  325440. 

5.  How  many  days  since  the  commencement  of  the  Christian  &ra  ? 

6.  How  many  minutes  since  the  commencement  of  the  American 
war,  which  happened  on  the  19th  day  of  April,  1775? 

7.  How  many  seconds  between  the  commencement  of  the  war* 
April  19th,  1775,  and  the  independence  of  the  United  States  of  A- 
merica,  which  took  place  the  4th  day  of  July,  1776*  ? 

Ans.  38188800. 

8.  Motion. 
1.  In  £  signs,  13°  25',  How  many  seconds  ? 


9s 

30 


13°  2& 


283  degrees. 
60 


17005  minutes. 
60 


6|0)102030|0  Proofl 
6|0)1700|5 
3)0)28)3—25 
9s  13°  25' 


1020300  seconds. 


*  1776  w<ii  a  leap  year. 
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9.  Laud  or  Square  Measure. 

1.  la  29  acres,  3  roods,  19  poles,  how  many  roods  and  perches? 

Acres.  R.  Poles.  Proof. 
29    3    19  4|0)477|9 

 r  4)119 — 19p. 

119  roods.   

40  29ac.  3  roods. 

Answer  4779  perches. 

2.  In  1997  poles  how  many  acres?  Ana.  12a.  lr.  37p. 

3.  In  89763  square  yards  how  many  acres,  &c.  ? 

Ans.  18a.  2r.  7p.  101ft.  36in. 
4-  How  many  square  feet,  square  yards,  and  square  poles,  in  a 
square  mile? 

Ans.  27878400  feet,  3097600  yards,  and  102400  poles. 

10.  Solid  Measure. 

1.  In  15  tons  of  hewn  timber  how  many  solid  inches  ? 
15  tons.  Proof. 
,50  5|0. 
—  1728)  1296000(75)0 

750  feet,  12096   

1728    15  tons. 

  8640 

6000  8640 
1500 
5250 
750 


Ans.  1296000  inches. 

2.  In  9  tons  of  round  timber  how  many  inches  ?  Ans.  622080. 

3.  In  25  cords  of  wood  how  many  inches  ?      Ans.  '5529600. 
Grindstones  are  usually  sold  by  the  solid  foot,  and  the  contents 

are  found  by  the  following  Rule  ; — 

Multiply  the  sum  of  the  whole  diameter  and  of  the  half  of  the 
diameter,  by  the  half  diameter,  and  this  product  by  the  thickness,, 
and  you  have  the  contents  in  cubic  inches. 

4.  What  is  the  content  of  a  grindstone,  whose  diameter  is  3ft 
inches  and  its  thickness  3  inches  ? 

32  diameter.  1728)2304(1  foot 

16  half  diameter.  1728 

48 
16 

768  )I728(  1  third. 

3  thickness.  1728 

2304  solid  inches. 

Ans.  1  fpot  and  £  foot. 


1 
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5.  How  many  solid  feet  in  a  grindstone,  whose  diameter  is  4Q 
inches  and  thickness  4  inches  ?  Ans.  feet. 

Note.  This  rule  is  not  designed  to  give  the  solid  contents'  with 
perfect  accuracy.    For  the  true  rule,  see  Mensuration,  Art.  30. 

11.  Wine  Measure. 

1.  In  9hhds.  15gatls.  3qts.  of  wine  how  many  quarts? 

hhds.  gal.  qts.  Proof. 

9  15     3  4)2331 
63  - — 

  63)582— 3qts. 

32  

55  9hhds — 15ga)s> 

582  gallons.  . 
4 

Ans.  2331  quarts. 

%.  In  12  pipes  of  wine  how  many  pints  ?  Ans.  12096. 

3.  In  9758  pints  of  brandy  bow  many  pipes  ? 

Ans.  9p.  lhhd.  22gal.  3qts, 

4.  Ia  1008  quarts  of  cyder  how  many  tons  ?         Ans.  1  tpo..* 

12.  Ale  or  Beer  Mea&cre. 
;   1.  In  29hhds.  beer  how  many  pints  ? 

hhds.  Proof. 

29  2)12528 
64 

116 

145 

1566  gallons  29  hhds. 


6264  quart*. 
2 


Ans.  12528  pints. 

2.  In  47bar.  18gal.  of  ale  how  many  pints?         Ans.  J  3680, 

3.  In  3G  puncheons  of  beer  how  many  butts  ?  Ans.  24. 

'  13.  Dry  Measure* 

1.  In  12  chaldrons  of  coals  how  many  pecks  ? 
Chaldrons.  Proof. 
42  4)5376 
32  32)1344(42 

128 

64 

64. 


84 
126 


1344  bushels. 
4 


Aos.  5376  pecks.  <> 
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2.  In  76  bushels  of  com  how  many  pints  ?  Ans.  4800. 

.3.  In  9376  quarts  how  many  bushels  ?  Ans.  293. 


FRACTIONS. 

Parts  of  a  thing  are  expressed  by  figures,  as  well  as  whole  things.. 
When  a  whole  is  expressed  by  figure*,  the  number  is  called  an 
teger.  Bat  when  a  part,  or  some  parts  of  a  thing,  are  denoted  by 
figures,  as  one  fourth ,  two  thirds,  four  sevenths,  three  tenths,  &c.  of  a 
thing,  the  expressions  of  these  parts  by  figures  are  called  Fractions. 
The  term,  fraction,  is  derived  from  a  Latin  word,  which  signifies 
to  break,  as  an  integer  or  unity  is  supposed  to  be  broken  or  divided 
into  a  certain  number  of  equal  parts,  one  or  more  of  which  parts 
are  denoted  by  the  fraction.  Thus  one  fourth  denotes  one  of  the 
four  equal  parts,  and  three  tenths  denotes  three  df  the  ten  equal  parts, 
into  which  a  thing  is  broken  or  an  integer  divided. 

Fractions  ante  naturally  from  the  operations  of  Division,  when 
the  divisor  is  not  contained  a  certain  number  of  times  exactly  in 
the1  dividend.  For  the  remainder  after  the  division  is  performed, 
is  a  part  of  the  dividend  which  has  not  been  divided ;  the  divisor 
being  the  number  of  parts  into  which  the  integer  is  divided,  and 
the  remainder  showing  the  number  of  those  parts  expressed  by.the 
fraction.  Thus  4  is  contained  in  9,  too  and  one  fourth  times,  and, 
hence  the  quotient  cannot  be  fully  expressed  in  such  cases,  except 
try  a  whole  number  and  a  fraction. 

Fractions  are  divided  into  two  kinds,  Vulgar,  and  Decimal. 

VULGAR  FRACTIONS. 

Vulgar  Fractions  are  expressions  for  any  assignable  parts  of  a 
unit,  or  whole  number ;  and  are  represented  by  two  numbers  plac- 
ed one  above  another,  with  a  line  drawn  between  them,  thus ; 
f     &c.  signifying  five  eighths,  four  thirds. 

The  figure  above  the  line  is  called  the  numerator,  and  that  below 
it  the  denominator. 

The  denominator  shews  how  many  parts  the  integer  is  divided 
into ;  and  the  numerator  shews  bow  many  of  those  parts  are  meant 
by  the  fraction. 

*  Fractions  are  either  proper,  improper,  single,  compound,  or 
mixed. 

1.  A  single  or  simple  fraction  is  a  fraction  expressed  in  a  sample 
form  ;  as  f  f ,  ^,  &c. 

2.  A  compound  fraction  is  a  fraction  expressed  in  a  compound 
form,  being  a  fraction  of  a  fraction  ;  as^off  f  of  T*T  nf  which 
are  read  thus,  one  half  of  three  fourths,  two  sevenths  of  five  elev? 
enths  of  nineteen  twentieths,  &c> 
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3.  A  proper  fraction  is  a  fraction  whose  numerator  is  less  than 
its  denominator ;  as  f ,  f ,  &c. 

4.  An  improper  fraction  is  a  fraction,  whose  numerator  exceeds 
its  denominator  ;  a9  f ,  &c. 

5.  A  mixed  number  is  composed  of  a  whole  number  and  a  fraction, 
as  7£,  35y»y,  &c.  that  is,  seven  and  three  fifths,  &c. 

6.  A  fraction  is  said  to  be  in  its  least,  or  lowest  terms,  when  it 
is  expressed  by  the  least  numbers  possible. 

7.  The  common  measure  of  two,  or  more  numbers,  is  that  num- 
ber which  will  divide  each  of  them  without  a  remainder :  Thus,  5 
is  the  common  measure  of  10, 20  and  30 ;  and  the  greatest  number, 
which  will  do  this,  is  called  the  greatest  common  measure. 

8.  A  number,  which  can  be  measured  by  two,  or  more  numbers, 
is  called  their  common  multiple :  And,  if  it  be  the  teast  number, 
which  can  be  so  measured,  it  is  called  the  least  common  multiple ; 
thus,  40, 60,  80,  100,  are  multiples  of  4  and  5 :  but  their  least  com- 
mon multiple  is  20. 

Note.  The  product  of  two  or  more  numbers  is  a  common  «»«/• 
Uple  of  those  numbers.  Thus,  3x4x5=60,  and  60,  or  3x4x5,  is 
evidently  divisible,  without  remainder,  by  each  of  those  numbers. 
And  the  same  must  be  true  in  every  similar  case. 

9.  A  prime  number  is  one,  which  can  be  measured  only  by  itself 
or  a  unit,  as,  3,  7,  23,  &c. 

10.  A  perfect  number  is  equal  to  the  sum  of  all  its  aliquot  parts.* 
An  aliquot  part  of  a  number  is  contained  a  certain  number  of  times 
exactly  in  the  number.  , 

Problem  I.f 

To  find  tke  greatest  common  measure  of  two,  or  more,  numbers. 

Rule. 

I.  If  there  be  two  numbers  only,  divide  the  greater  by  the  less, 
and  this  divisor  by  the  remainder,  and  so  on,  always  dividing  the 

*  The  following  perfect  numbers  arc  all  which  are,  at  present,  known. 


6  8589869056 

28  137438691328 

496  2305843008139052128 

8128  2417851639228 158837784576 

33550836  990352031 428297 1 830448816 128 


f  This  and  the  following  problem  will  be  found  very  useful  in  the  doctrine 
of  fractions,  and  several  other  parts  of  Arithmetick. 

The  truth  of  the  rule  may  be  shewn  from  the  first  example :  For,  since  108 
measures  *i6,it  also  measures  116+108,  or  324.   

Again,  since  108  measures  at 6  and  324.it  also  measures  5>^3H+ai^»or 
1836.  In  the  same  manner  it  will  be  found  to  measure  2x1836+3*4,  or 
3906,  and  so  on. 

It  is  also  the  greatest  common  measure;  for  suppose  there  be  a  greatcr,then, 
since  the  greater  measures  1856  and  3996,  it  also  measures  the  remainder  324 ; 
and  since  it  measures  324  and  1836,  it  also  measures  the  remainder  216 ;  in  the 
same  manner  it  will  be  found  to  measure  the  remainder  108;  that  is,  the 
greater  measures  the  less,  which  is  absurd;  therefore,  108  is  the  greatest  com- 
mon measure. 

In  the  same  manner,  the  demonstration  may  be  apnlied  to  one  or  more  ad- 

dftiona!  mincers. 
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kraMivtflor  by  the  last  remainder,  till  riothing-  remain,  then  will  the 
last  divisor  be  the  greatest  common  measure  required. 

II.  When  there  are  more  than  two  numbers,  find  the  greatest 
common  measure  of  two  of  them,  as  before  ;  then,  of  that  common 
measure  and  one  of  the  other  number;,  and  so  on,  through  all  the 
numbers,  to  the  last  ;  then  will  the  greatest  common  measure,  last 
found,  be  the  answer. 

III.  If  1  happens  to  be  the  common  measure,  the  given  numbers 
are  prime  to  each  other,  and  found  to.  be  incommensurable,  or  v*, 
their  lowest  terror. 

Examples. 

1.  What  is  the  greatest  common  measure  of  1836,  3996,  and 
.1014/ 

IS 36)3996 (2  So  108  is  the  greatest  common  measufo 

3672  of         and  1836. 

  He^ce  108)1044(9 

324)1836(6  972 

1620   

72)108(1 

216)324(1  72 
216  — 
—  Last  greatest  com.  raeas.=36)72(2 

Common  meas.==  108)2 16(2  72 
216  — 
Therefore,  36  is  the  answer  required. 

2.  What  is  the  greatest  common  measure  of  1224  and  1080  ? 

Anp.  72. 

3.  What  is  the  greatest  common  measure  of  1440, 672  and  3472  ? 

Ans.  IC. 


Problem  II.* 

To  find  the  least  common  multiple  of  two  or  more  numbers. 
Rule. 

I.  Divide  by  any  number  that  will  divide  Iwo,  or  more,  of  the 
piven  numbers  without  a  remainder,  and  *et  the  quotient*,  togeth^ 
er  with  the  undivided  numbers,  in  a  line  beneath.  * 

II.  Divide  the  second  line,  as  before,  and  so  on,  till  there  are 
no  two  numbers  that  can  be  divided;  then,  the  continue*!  product 
of  the  divisors  aud  quotients  will  give  the  multiple  required. 

*  The  reason  qF  this  rule  may  also  be  shewn  from  the  first  example :  Thus, 
it  is  evident  th.it  6xio  <  i6x*o  —19100  may  be  divided  by  6,  10,  16  and 
zo,  without  a  remainder  ;  but  40  is  a  multiple  of  J  ;  therefore,  6xrov  16  4, 
or  3840,1s  also  divisible  by  6,  10,  16  and  10.  Also.. 16  is  a  multiple  of  4  ; 
therefore  C  x  J  ox  4  V4  -  960,  is  also  divisible  by  6, 10, 16  and  20.  Also,  10  U 
a  multiple  of  s;  therefore,  6x5x4X4-  480, is-also  divisible  by  6;  10. 16 and 
10.  Also,  6  is  a  multiple  of  *;  therefore,  3  x5x4X4 -  *40,  is  also  divisible 
by  6,  16,  t6  iiid  20,  a»U  is  c^i deftly  th<  l-»it  number  rhat  can  be  «•  divided. 
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Examples. 

1.  What  is  the  least  common  multiple  of  6,  10,  lb*  and  20  ? 
1  survey  my  given  numbers,  and  find 

that  five  will  divide  two  of  them,  viz. 
10  and  20,  which  1  divide  by  5,  bringing 
into  a  line  with  the  quotients  the  num- 
bers which  5  wit)  not  measure  :  Again, 
I  view  the  numbers  in  the  second  line, 
and  find  2  will  measure  them  all,  and 
get  3,  1,  8,  2  ift  the  third  line,  am)  find 
that  two  will  measure  8  mid  2,  and  in 
the  fourth  line  get  3,  1,  4, 1,  all  prime  ; 
***##.  1  then  multiply  the  prime  numbers  and 

5x2x2x3x4=240  Ana.      the  divisors  continually  into  each  other, 

for  the  number  sought,  and  find  it  to  be 
240. 

2.  What  is  the  least  common  multiple  of  6  and  8  ?     Ans.  24. 

3.  What  is  the  least  Dumber  that  3,  5,  8  and  10  writ  measure  ? 

An*.  120. 

4.  What  is  the  least  number  which  can  be  divided  by  the  9  di- 
gits, separately  without  a  remainder?  Ans.  2520. 


*5)G 

10 

16 

20 

*2)6 

2 

16 

4 

*2)3 

1 

8 

2 

*3 

1 

♦4 

t 

REDUCTION  OF  VUUGAR  FRACTIONS 

Is  the  bringing  of  them  out  of  one  form  into  another,  in  order 
to  prepare  them  for  the  operations  of  Addition,  Subtraction,  &c. 

CASE  I  * 

To  abbreviate,  or  reduce  fractiont  to  their  lorcest  terms. 
Rule. 

Divide  the  terms  of  the  given  fraction  by  any  number,  which 
will  divide  them  without  a  remainder,  and  the  quotients,  again,  in 

*  Thit  dividing  both  the  numerator  and  denominator  of  the  fraction  by 
the  same  number,  will  give  another  fraction  of  equal  value,  is  evident,  because 
both  parts  are  diminished  proportionally,  and  if  both  parts  of  the  equal  frac- 
tion be  multiplied  by  the  divisor,  the  original  fraction  will  be  formed  again. 

288    8    36        36    8  288 
Thus  4gQ-r      JQ»  and  $0  <  g1  And  if  the  divisions  be  performed  as  of- 

ten as  can  be  done,  or  the  common  divisor  be  the  greatest  possible,  the  terms 
of  the  resulting  fraction  mutt  be  the  least  possible. 

Note  1.  Any  number,  ending  with  an  even  number  or  cypher,  is  divisible 
by  2> 

2.  Any  number,  ending  with  5  or  o,  is  divisible  by  5. 

3.  If  the  right  hand  place  of  any  number  be  o,  the  whole  is  divisible  by  10. 

4.  If  the  two  right  hand  figures  of  auy  number  be  divisible  by  4>thc  whole 
is  divisible  by  4. 

5  If  the  three  right  hand  figures  of  any  number  be  divisible  by  8,  the  whole 
is  divisible  by  8. 

6  If  the  sum  of  the  digits,  constituting  any  number,  be  divisible  by  3.  or  9, 
the  whole  is  divisible  by  3  ©r  9. 


VULGAR  FRACTIONS.  ?5 

the  same  manner;  and  so  on,  til!  it  appears  that  there  is  no  num- 
ber greater  than  1,  which  will  divide  them,  and  the  fraction  will 
be  in  its  lowest  terms.  Or, 

Divide  both  the  term*  of  the  fraction  by  their  greatest  common 
measure,  and  the  quotients  will  be  the  terms  of  the  fraction  re- 
quired. 

Examples. 

1.  Reduce  fff  to  its  lowest  terms. 

(4)  (3) 

8  {iH=«*=Ti:=i  the  answer.* 
Or  thus  : 

586)480(1        *  Therefore  96  is  the  greatest  common 

288  measure. 

  and  96  |fff=|  the  same  as  before. 

192)288(1 
192 

Com.  meas.  96)192(2 
192 

2.  Reduce       to  its  lowest  terms.  Ads.  -ft.- 

3.  Reduce  fffz  to  its  lowest  terms.  Ans.  \ 

4.  Reduce  ffy  to  its  lowest  terms.  Ans. 

7.  If  a  number  cannot  be  divided  by  icnne  number  lets  than  the  square  root 
thereof,  that  number  is  a  prime. 

8.  All  prime  numbers,  except  2  and  5,  have  1,3, 7, or  9  in  the  place  of  units: 
and  all  other  numbers  arc  (ompouite. 

9.  When  numbers,  with  the  sign  of  Addition  or  Subtraction  between  them, 
are  to  be  divided  by  any  numbers,  each  of  the  numbers  must  be  divided : 
Thus  6^-9+11=1-1-3-1-4— %  or  6+94-11—27—9. 

3  }  T 

10.  But  if  the  numbers  have  the  sign  of  Multiplication  between  them  5  then 

4x6x10   2x6x10  ia6xi 
only  one  of  them  must  be  divided :  Thus,        ■    7=;  — — —  = 

u 

•  Hence  if  both  parts  of  a  fraction  be  multiplied  by  the  same  number,  its 
3    3    3     9     9    4    36    8  2S8 
value  is  not  altered.    For  7—7  X  7=.  ,      ■  X7=  ^  X^To"*  and  so  on.  If 

5    i    3    T5    *5    4    no    8  400 
fractions  be  multiplied  together,  in  which  equal  terms  occur  in  the  numerator 
and  "denominator,  these  equal  terms  may  be  expunnged  or  cancelled,  for  tf.cir 
quotient  would  be  1,  which  as  a  factor  would  not  alter  the  value  Of  the  fraction* 

4  5  4X5  41  13*4*3*41 
lbu,5Xr5^l^  tnd  IxJxlx7=riX7xJXr=7=I-  Arithmct- 
ical  operations  arc  often  much  shortened  by  observing  what  quantities  may  be 
expunged, and  by  omitting  them  in  the  operation*.  For  the  same  object,  ex- 
pressions may  be  changed  to  equivalent  ones,  and  quantities  expunged.  Thu* 
i    30    ;   ax  15  _i       8    288   8   9x31   4X  8  8_ 

1  X  45 ~~ * X 3 X 1 5 = 3,SUld  ? X 480  =  9  X 8x60=4 X  J 5=  1? 
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5.  Reduce       to  its  lowest  terms.  Ans.  J. 

6.  Reduce  £f§  f  to  its  lowest  terms.  Ans.  -J- 
Note.    If  the  numerator  of  a  fraction  be  multiplied,  or  its  denom- 
inator divided,  by  a  whole  number,  the  value  of  the  fraction  will 

1X3 

be  so  many  times  increased.  Thus,  J  multiplied  by  3,=^-r— = 
3   1  1 

-=r=;  r    Hence,  to  multiply  a  fraction  by  an  integer,  is  to 

9    3  9-^—3. 

multiply  the  numerator,  or  divide  the  denominator  of  the  fraction 
by  the  integer. 

1.  Multiply  55r  by  7-  An9-  ti- 

2.  Increase  the  value  of  T]T,  nineteen  times.  Ans.  £. 

3.  Increase  the  value  of  |,  seven  fold.  Ans.  3. 
If  the  numerator  of  a  fraction  be  divided,  or  its  denominator 

multiplied,  by  a  whole  number,  the  value  of  the  fraction  will  be  so 

3—3  >  1  3 

many  times  diminished.    Thus,  $  divided  by  3,=—^—=-=-^^-= 

Hence,  to  divide  a  fraction  by  an  integer,  is  to  divide  the 
numerator,  or  multiply  the  denominator  of  the  fraction,  by  the 
whole  number. 

1.  Divide  £  by  7.  Ans. 

2.  Diminish  the  value  of},  seven  times.  Ans.  TV 

3.  Diminish  the  value  of'},  four  times.  Ans.  }. 
Note.    The  reason  of  many  operations  will  be  evident  from  an 

attention  to  the  following self-evident  truths. 

1.  If  equals  be  added  to  equals,  their  sums  will  be  equal.  Thus, 
3+4+9=8x2.  Let  7  be  added  to  each,  aud  3+4+9+7=8x2 
+7=23. 

2.  If  equate  be  subtracted  from  equals,  the  remainders  will  be 
equal.  Thus,  3+11=7x2.  Let  3  be  taken  from  each,  and  3+ 
11— 3=7x2— 3=11. 

3.  if  equals  be  multiplied  by  the  same  quantity,  the  products 
will  be  equal.  Thus,  let  5+7=6x2,  be  multiplied  by  6\  and 
3+7xC=Gx2xG=72. 

4.  If  equivalent  quantities  be  divided  by  the  same  quantity,  the 
quotients  will  be  equal.    Thus,  let  43+17=12x5  be  divided  by  6, 

  43+17  12x* 

and  43+17-r-§=12x5~-5,=  12,  or  — ;  =—-=12. 

o  o 

CASE  II. 

To  reduce  a  mixed  number  to  its  equivalent  improper  fraction. 
Rule.* 

Multiply  the  whole  number  by  the  denomioatpr  of  the  fraction,. 


*  All  fra&ions  reprcfent  a  diviiion  of  a  numerator  by  the  denominator,  ™J 
are  taken  altogether  as  proper  and  adequate  expreflions  of  the  qu«**ient.  Thus 
the  quotient  of  3,  divided  by  4,  is  J;  from  w  lie  nee  the  rule  is  manifest;  for  if 
any  number  is  multiplied  and  divided  by  the  fame  number,  it  is  evident  the 
quotient  muft  be  the  fame  as  the  quantity  tuft  given. 
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and  add  the  numerator  of  the  fraction  to  the  product ;  under  which 
subjoin  the  denominator,  and  it  will  form  the  fraction  required. 

Examples. 

1 .  Reduce  36f  to  its  equivalent  improper  fraction. 

36  1  multiply  36  by  8,  and  adding  the  nur 

X8+$  merator  5  to  the  product,  as  I  mul- 

— —  tiply,  the  sum  293  is  the  numerator 

4ns.  293  of  the  fraction  sought,  and  8  the  de* 

-  nominator :    So  that  '£*  is  the  kn* 

Q  proper  fraction,  equal  to  36$. 

36x8+5=293  Answer  as  before. 
Or,  8 

2.  Reduce  127YV  to  its  equivalent  improper  fraction.    Ans.  *fj3. 

3.  Reduce  653^  to  its  equivalent  improper  fraction. 

Aoff. 

CASE  Hl.t 

To  f  educe  a  whole  number  to  an  equivalent  fraction  having  a  given 
denominator. 

Rule. 

Multiply  the  whole  number  by  the  given  denominator : 
Place  the  product  over  the  said  denominator,  and  it  will  form  the 
fraction  required. 

Examples. 

1.  Reduce  6  to  a  fraction,  whose  denominator  shall  be  8. 

6x8=48,  and  y  the  Ans.— Proof  y=48-j-8=6. 

2.  Reduce  15  to  a  fraction,  whose  denominator  shall  be  12. 

Ans. 

3.  Reduce  100  to  a  fraction,  whose  denominator  shall  be  70. 

Ans.  if o=io©.. 

A  whole  number  is  made  a  fraction  by  drawing  a  line  under  it, 

9x1 

and  putting  unity  or  1,  for  a  denominator,  as  fr=  ^  -  by  the  role, 
and  12  is 

CASE  IV.J 

To  reduce  an  improper  fraction  to  it$  equivalent  whole,  or  mixed 

number. 

Rule. 

Divide  the  numerator  by  the  denominator:  the  quotient  will  hp 
the  whole  number,  and  the  remainder,  if  any,  will  be  the  numera- 
tor to  the  given  denominator. 

f  Multiplication  and  Divifion  are  here  equally  ufed,  and  confequently  the  ft* 
fult  is  the  fame  as  the  quantity  firft  propofed 

t  This  cafe  is,  evidently,  the  revcrfc  of  cafe  ad,  and  hat  its  reaftn  in  the  na- 
ture of  common  divifioa. 
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Examples. 

1.  Reduce  9f 3  to  Us  equivalent  whole,  or  mixed  number. 
8)293(36{  Ans. 
24 

53 
48 

—  Or,  *  J3  =£293-4-8=361-  as  before. 

?  '  .. 

£.  Reduce  3,1| 3  to  i(s  equivalent  whole,  or  mixed  number. 

Ans.  127T\. 

3.  Reduce  13iV°  to  »ts  equivalent  whole,  or  mixed  number. 

Ans.  6 53 A. 

4.  Reduce  V  to  its  equivalent  whole  number.  Ans.  9. 

CASE  V.* 

To  reduce  a  compound  fraction  to  an  equivalent  simple  one. 
Rule. 

Multiply  all  the  numerators  continually  together  for  a  new  nu- 
merator, and  all  the  denominators,  for  anew  denominator,  and  they 
will  form  the  simple  fraction  required. 

if  part  of  the  compound  fraction  be  a  whole  or  mixed  number,  it 
must  be  reduced  to  an  improper  fraction,  by  case  2dt  or  3d. 

If  the  denominator  of  any  member  of  a  compound  fraction  be 
equal  to  the  numerator  of  another  member  thereof,  these  equal 
numerators  and  denominators  may  be  expunged,  and  the  other 
members  continually  multiplied,  as  by  the  rule,  will  produce  the 
fractions  required  in  lower  terms. 

Examples. 

1.  .Reduce  £  of  J  of  j  of  $  to  a  simple  fraction. 

1x2x3x4     24  1 

2x3X4X5==120^  lhe  An8Wer' 
Or,  by  expunging  the  equal  numerators  and  denominators,  it 
will  give  I  as  before. 

2.  Reduce  f  of  J  off  of     to  a  simple  fraction. 

r>X4x5xll     660-11  .     .  .     4k  . 

-=tt  Ans.    Or,  by  expunging  the  equal  nu- 


4x6Xt>Xl2    1440  24 

3X11. 
6X12* 


me ra tors  and  denominators,  it  will  be  - — —  =2?=4J  as  before. 


*  That a  compound  fraction  may  be  reprcfented  by  a  6m pie  one  is  very  evi- 
dent; fincc  a  part  of  a  part  mud  be  equal  to  fome  part  of  the  whole.  The 
lAith  of  the  rule  for  this  reduction  may  befhown  as  follows. 

Let  the  compound  fraction  to  be  reduced,  be  J  of  y^.  Then  J  of  _<L=:T^ 
_i.  l==T6ff  andconfequently  a  of  T81T=^1rx3=|8  the  fame  as  by  thcrule. 

If  the  compound  fraction  conGfts  Of  more  numbers  than  two,  the  firft  two 
ciay  Ue  reduced  to  one,  and  that  one  and  the  third  will  be  the  fame  as  a  frac* 
iion  of  two  numbers,  and  fo  on. 
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A.  Reduce  f  of  |  of  ||  to  a  a  simple  fraction.         Ads.  $f$. 

4.  Keduce  -ft  of  jf  of  ^  of  20  to  a  simple  fraction. 

»  •  Ans.  Ui^Zfc. 

5.  Reduce  J  of  £  of  f  of  12£  to  aBimple  fraction.    Ans.  J|=l  jj. 

4    CASE.  VI. 

To  reduce  fractions  of  different  denominators  to  equivalent  fractions 
having  a  common  denominator. 

Rule  I  * 

Multiply  each  numerator  into  all  the  denominators  except  its 
own,  for  a  new  numerator,  and  all  the  denominators  into  each  oth- 
er, continually,  for  a  common  denominator. 

Examples, 

1.  Reduce  ±,  and  f  to  equivalent  fractions  having  a  common 
denominator.  1x5x8=40  the  new  numerator  for  }* 

2x4x8=  64  the  new  numerator  for  f. 
5x4x5=100  ditto  for 

4x5x8=160  the  common  denominator. 

Therefore  the  new  equivalent  fractions  are  TW  ^  and  f-j£, 
the  answer.  •  • 

2.  Reduce  £,  f,  J,  and  J  to  fractions  having  a  common  denom- 
inator. Ans.  rtft,  T\Vy.  TVfeV  tfhf  HH- 

3.  Reduce     §  of  £,  7 J,  and  T\,  to  a  common  denominator. 

Ans.  HU,  WrV»  iWu- 

4.  Reduce  J  J,  J  of  2|,       and  f ,  to  a  common  denominator. 

Ao«.  TW&>  HHff.  rtWV.  t7MV 
Rule  II. 

'To  reduce  any  given  fractions  to  others,  which  shall  have  the  least 
common  denominator. 

1.  By  Problem  2t  Page  73,  find  the  least  common  multiple  of  all 
the  denominators  of  the  given  fractions,  and  it  will  be  the  common 
denominator  required. 

2.  Divide  the  common  denominator  by  the  denominator  of  each 
fraction,  and  multiply  the  quotient  by  the  numerator,  aud  the  pro- 
duct will  be  the  numerator  of  the  fraction  required. 

*  By  placing  the  number  a  multiplied,  properly  under  one  anoriur,  it  will  be 
seen  that  the  numerator  and  denominator  of  every  fraction  are  multiplied  by 
the  very  same  number,  and  consequently  their  values  are  not  altered.  Thus, 
in  the  first  example. 


1 


4 


X4X3  5 


X4XH  I 


X4X5 


X'X5 

In  the  second  rule,  the  common  denominator  is  a  multiple  of  all  the  denom- 
inators, and  consequently  will  divide  by  any  of  them*.  Therefore,  proper  parfr 
stay  be  taken  for  ill  the  numerators  ar required. 


vulgar  Fraction^. 


Examples. 

1.  Reduce  f  and  f  to  fractions  baring  the  least  common  de- 
nominator possible.  '  * 

4)3    4    8  4x3x2=24=  least  common  de* 

— — —  nominator. 
3  12 


24-r-3xl  =8  the  first  numerator;  24—1X3=18  the  second  nu- 
merator; 2jl-r-8x7=21  the  third  numerator. 

Whence,  thte  required  fractions  are  -fc, .J}, 

2.  Reduce  |,  §,  j,  and  £  to  fractions  having  the  least  common 
denominator.  Ans.    ,  |f ,  fj,  and  £J. 

CASE  VH. 
» 

To  reduce  a  fraction  of  one  denomination  to  an  equivalent  fraction  of 
&  higher  denomination. 

Rule.*  [ 

Multiply  the  given  denominator  by  the  parts  in  the  several  de- 
nominations between  it  and  that  denomination  to  which  it  is  to  be 
reduced,  for  a  new  denominator,  which  is  to  be  placed  under  the 
given  numerator:  Or,  torn  pare  the  given  fraction  with  the  several 
denominations  between  it  and  that  denomination  to  which  it  is  to  be 
reduced,  and  then,  by  case  5th,  reduce  the  compound  fraction  thus 
formed,  to  a  single  one,  and  the  equivalent  fraction  of  the  required 
denomination  will  be  obtained.  Let  this  fraction  be  reduced  to  its 
lowest  terms. 

4  The  rcafon  of  the  rule  may  be  feen  in  the  following  manner.  As  there  are 
%%  pence  in  a  (hilling,  four-fifths  of  one  penny  can  be  only  a  twlftb  part  as 
much  of  1%  pence  or  a  (hilling, at  it  is  of  one  penny.  Hence,  to  reduce  four 
fifths  of  a  penny  to  the  fraction  of  a  (hilling,  the  given  fraction  muft  be  dL- 
miniflied  il  times,  or  one  twelfth  of  it  will  be  the  equivalent  fraction  of  a 
Hulling.  A  fraction  is  diminifhed  in  value,  according  to  the  note  to  Cafe  I.  by 
multiplying  the  denominator  by  the  whole  number.  Thus  four  fifths  of  a  pen- 

4  4     14  14 

nT  =  -  v  ,  ^  of  a  fliillinff=— x  — =—  of        ~  of  a  f]iil!ing.   For  the  fame  rea* 

oX12  °    5    12    6      12    6u  " 

fon,four  fortieths  of  a  (hilling  can  be  only  one  twentieth  as  mgch  of  a  pound, 

or  i  «f  a  ambg,=^^of.pound,=-t.x^r=^„f .L-T*—±«ti 
pound.   Put  thefe  two  operations  together,  and  you  have  four  fifths  of  a  penny, 

^JZnxSrZ  °[  15  of  *>=do  °* ' pound,a,  b£f0^c• which  h  the  ru,e- 

The  fame  operation  might  have  been  performed  thus.    In  a  pound  there  are 

4  :  ! 

240  pence.    Then,  four-fifths  of  a  penny  =   of  a  pound,  =  t  of ----- 

r      7      oX~*iU  o  iMU 

"300  a*  ^c^orc*  An<*  *n  S^*1"*!  tnc  fr»clion  of  on*  denomination  imift  be  as 
much  dimini(hf  d  to  be  an  equivalent  fraction  of  a  higher  denomination,  as  is 
indicated  by  the  number  of  farts  of  the  given  denomination  to  make  one  of  tht 

i<i«her  (Jcnom illation. 


VULGAR  FRACTIONS.  *1 
Examples. 

1.  Reduce  4  of  a  cent  to  the  fraction  of  a  dollar. 

By  comparing  it,  it  becomes  4  of  ^  of  -fa,  which,  reduced  by 
case  5,  will  be  4x1  Xl  =  4 

- — T  D.  Ana. 
and  7x10x10=  700 

2.  Reduce  jf  of  a  mill  to  the  fraction  of  an  eagle.    Ana.  E. 

3.  Reduce  f}  of  a  mill  to  the  fraction  of  a  dollar.  Ana.  TjJT  D. 

I.  Reduce  j  of  a  penny  to  the  fraction  of  a  pound.  Aos. 

5.  Reduce  J  of  a  farthing  to  the  fraction  of  a  pound.  Aos.  t?V?* 

6.  Reduce  $  of  a  penny  to  the  fraction  of  a  guinea. 

An8'  t&t  guinea. 

7.  Reduce  j}  of  a  shilling  to  the  fraction  of  a  moidore. 

Ans.  j\  moidore* 
#.  Reduce  $  °f  an  ounce  to  the  fraction  of  a  Jfe.  Avoirdupois. 

f  Ans.  i^ft. 

*9.  Reduce  {-  of  a  pound  to  the  fraction  of  a  guinea.  Ans.  4  guio. 
10.  Reduce  \  of  a  pwt.  to  the  fraction  of  a  pouod  Troy. 

Ans.  T^ft. 

II.  Reduce  }  of  a  ft.  Avoirdupois  to  the  fraction  of  1  Cwt. 

Ans.  T|y  Cwt. 

1£.  Express  b\  furlongs  in  the  fraction  of  a  mile.    Ads.  f£  mile. 
CASE  VIII. 

To  reduce  a  fraction  of  one  denomination  to  an  equivalent  fraction 
of  a  low er  denomination . 

RuLE.t 

Multiply  the  given  numerator  by  the  parts  in  the  denominations 
between  It  and  that  denomination  you  would  reduce  it  to,  for  a 

4      4      20     CO       30        1*    80  4 
•  5£=6  °f  T=T'andT  °f  i8  =140^7  «ulnW- 

f  This  rule  is  the  reverse  of  the  preceding,  and  the  propriety  of  it  may  he 
seen  in  a  similar  manner.  The  fraction  of  a  higher  denomination  is  obviously 
less  than  the  equivalent  fraction  of  a  lower  denomination ;  for  instance,  $  of 
a  pound  is  f  shillings  or  5  shillings.  Whence  the  value  of  the  fraction  must 
he  increased,  to  render  it  an  equivalent  fraction  of  a  lower  denomination,  so 
many  times  as  there  are  parts  of  the  less  denomination  in  the  higher.  But, by 
the  Note  to  Case  I,  the  value  of  a  fraction  is  increased  by  multiplying  the  nu- 

1 

merator  by  a  whole  number.   To  reduce  40^£  to  the  fraction  of  a  shilling, 

1  20 

as  there  are  20  shillings  in  a  pound,  we  have        *°=]J50  of  a  shilling.  And 
20  20  240 

to  reduce^  of  a  shilling  to  the  fraction  of  a  penny,  we  have  ^o^**^]^ 

3  11 
of  a  penny  =jd.  Put  together  these  operations,  and  we  have         =400  x 

t        20      12   240  3 
20x12,  of  a  penny  =  4—  of  y  of  7=4^o=jd.  at  before, '  which  is  t>o 

I, 
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new  numerator,  which  place  over  the  given  denominator  :  Or,  on- 
ly invert  the  p&rU  contained  in  the  integer,  and  make  of  them  a 
compound  fraction  as  before,  then,  reduce  it  to  a  simple  one. 

Examples. 

1..  Reduce  T}7  of  a  dollar  to  the  fraction  of  a  cent. 
By  comparing  the  fraction  it  will  be  yjj  of  y  of  fT°  5  tncn 
1    x  10  X  10  _  100  _  J. 

TTb  x  T  X  1  ~  175  ~~  7  C'  Answer' 

2.  Keduce?7£77  of  an  eagle  to  the  fraction  of  a  mill.    Ans.  jm. 

3.  Keel  uc«  xjaVo  of  a  dollar  to  the  fraction  of  a  mill.    Ans.  -j-Jm*. 

4.  Keduce  ¥  j7  of  a  pound  to  the  fraction  of  a  penny.     Ans.  jd. 

5.  Keduce  T?V?  °f a  pound  to  the  fraction  of  a  farthing.  Ans.  Jqr. 

6.  Reduce  j'fyj  of  a  guinea  to  the  fraction  of  a  penny.  Ans.  f  d. 

7.  Keduce  j\  of  a  moidore  to  the  fraction  of  a  shilling.  Ans.  -J-J 8. 

8.  Keduce      of  a  Its  Avoirdupois  to  the  fraction  of  an  ounce. 

Ans.  }oz. 

9.  Reduce  4  of  a  guinea  to  the  fraction  of  a  pound.        Ans.  ±£. 

10.  Keduce  ^5  of  a  &  Troy  to  the  fraction  of  a  pwt.  Ans.  Jpwt. 

11.  Keduce       of  Cwt.  to  the  fraction  of  a  ft  Avoirdupois. 

Ans.  |fe. 

CASE  IX. 

To  find  the  value  of  a  fraction  in  the  known  parts  of  the  integer 9  at 
of  coin,  weight,  measure,  4*c. 

Rule.* 

Multiply  the  numerator  by  the  parts  of  the  next  inferior  denomi- 
nation, and  divide  the  product  by  the  denominator  ;  and  if  any  thing 

4 

*  This  rule  follows  from  the  preceding.    Thus  let  ~j£  be  the  fraction, 

4       4  20 

whose  value  is  to  be  found.   By  the  preceding  rule,  ~£  =~  of  -y  of  a  shil- 

80  20  40 

Mng,  •  y.  §.  r=  16*.   Again,  j£  =  J  of  —  of  a  shillings  Js.  =  by  dividing, 

12  12 

13  Js.  And  on  the  same  principle,  J*^=  J  of  -y  of  a  penny  r="o  d.  =  4d.  Whence 
*£  =  1.^8.  =  13s.  <d. 

;}       3     ^0  60  4  4       4  12 

Again,  yjg  =y  of  ~p  of  a  shilling,  =-^rs.  =  8y«.  Butys.  ~  y  of  -y  of  a 

48  6  4  6  C       6  4 

penny, = yd.  =  6^  d.  and,  therefore  "y*'  —  8s.  6yd.    But  yd.=y  of  y  of 

24  (.i  34  6  3 

a  farthing,  =  -y  qr.  =  3yqr.    Therefore,  yX  =  8ys.  =  8s.  6yd^=r*6d.^qr, 

The  same  process  is  obviously  applicable  to  every  similar  case.  Or,  the  process 
may  be  condncted  thus;  -£r=y  of  -y  of  —  of  y— -y-qr.  =  411yqrs.  =r 

3 

1024  Syqrs.  =  8t.  6d.  3yqrs. 
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remain,  multiply  it  by  the  next  inferior  denomination,  and  divide 
by  Che  denominator  as  before,  and  so  on,  as  far  as  necessary ;  and 
the  quotients  placed  after  one  another,  in  their  order,  will  be  the 
answer  required  ;  or,  reduce  the  numerator,  as  if  it  were  a  whole 
Dumber,  to  the  lowest  denomination,  and  divide  the  result  by  the 
denominator  ;  the  quotient  will  be  the  number  of  the  lowest  denom- 
ination, (which  must  be  brought  into  higher  denominations  as  far  as 
it  will  go,)  and  the  remainder  will  be  a  numerator  to  be  placed 
overthe  given  denominator  fora  fraction  of  the  lowest  denomination. 

Note.  From  this  rule,  in  connexion  with  what  has  been  said 
of  Reduction  of  Federal  Money,  it  appears,  that,  annexing  to  the  giv- 
en numerator  as  many  cyphers,  as  will  fill  all  the  places  to  the  low- 
est denomination,  and  dividing  the  number  so  formed  by  the  de- 
nominator, the  quotient  will  be  the  answer  in  the  several  denomi- 
nations, and  the  remainder  a  numerator  to  be  placed  over  the  given 
denominator,  forming  a  fraction  of  the  lowest  denomination. 

Examples. 

.  1.  What  is  the  value  of  £  of  a  dollar  ? 
By  the  general  rule.  By  the  note. 

5  $  d.  c.  m. 

10  8)  5    0    0  0 

8)50(    2  6    2  5 

$6    10       Ans.  6d.  2c.  5nu 

8)20(    4      or  62c  5m. 

c.  2  10 

8)40 

*   

m.  5 

Or  thus. 

£5=5000m.    and  s  y  °m.=625m.=62c.  5m.      Ans.  as  before. 
°.  What  is  the  value  of  J  J  of  a  dollar? 
$    d.  c.  m. 
64)17    0    0   0  (2d.  6c.  5£m. 

128 

  or  26c.  5£  m.  Ans. 

420 

384  Or,  gl7=l 7000m.  And 

360  lY£°m.=265fm.=5 
320 

40  26c.  5f  m.  Ans.  as  before. 
64 

3.  What  i*  the  value  of  of  an  eagle  ?       Ans.  j$l  87c.  5m. 
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4.  What  is  the  value  of  yfc  of  a  dollar  ?  Ans.  43c.  7Jm 

5.  What  is  the  value  of  4  of  a  pound  ?  Ana.  14s.  3d.  14qr. 
e.  What  h  (he  value  of  &  of  a  shilling  ?  Ans.  4fd. 

7.  What  is  the  value  of  ,V  of  a  £  ?  An*.  3a.  6d. 

8.  What  is  the  value  of  }}  or  a  pistole  ?  Ans.  13*.  6d. 

9.  What  is  the  value  of  \\  of  a  Cwt.  ! 

Ans;  2  qrs.  9ft  10  02.  7§{dr. 

10.  What  is  the  value  of  f  of  a  ft  Avoirdupois? 

Ans.  12o«.  12fdr. 

11.  What  is  the  value  of  |  of  a  ft  Troy  ?  Ans.  7oz.  4pwt. 

12.  What  is  the  valae  of  ft  of  a  ton  ? 

Aos.  4cwt.  2qrs.  12ft.  14o«.  lZ^dr. 

13.  What  is  the  value  of  f  of  a  yard  ?  Ans.  2 qrs.  2£n. 
H.  What  is  the  value  off  of  an  ell  English  ?  Ans.  4qrs.  l|n. 
15.  What  is  the  value  of  #  of  a  mile  !  Ans.  6fur.  26 p.  1  lfu 
f6.  What  is  the  value  of  ^  of  a  day  ?     Ans.  16h.  36m.  65^*. 

17.  The  value  of     of  a  Julian  year  is  required  ? 

Ans.  257d.  19h.  45m.  52{fs, 

18.  The  value  of  T\  of  a  guinea  is  demanded  1  Ans.  18«. 
.  19.  What  is  the  value  of  f£  of  a  dollar.                Ans.  5s.  7}d. 

20.  What  is  the  value  of  f  of  a  moidore  ?  Ans.  21s.  7Jd. 

.   21.  What  is  the  value  of  4  of  an  acre  ?  Ans.  3r.  17|p. 


CASE  X. 

To  reduce  any  given  quantity  to  the  fraction  of  any  greater  denomi- 
nation of  ike  same  kindK 

Rule* 

Reduce  the  given  quantity  to  the  lowest  term  mentioned,  for  a 
numerator  ;  then  reduce  the  integral  part  to  the  same  term  for  a^ 
denominator ;  which  will  be  the  fraction  required. 

Note.  It  appears  from  this  rule  and  what  has  been  said  before, 
that,  in  Federal  Money,  where  the  given  quantity  contains  no  frac- 
tion of  its  lowest  denomination,  the  annexing  of  as  many  cyphers  to 
1  of  the  required  denomination,  as  will  extend  to  the  lowest  denom- 
ination in  the  given  quantity,  will  forma  denominator,  which  plac- 
ed under  the  given  quantity  used  as  one  number  for  a  numerator, 
will  make  the  answer,  which  may  be  reduced  to  its  lowest  terms. 
Or,  if  there  be  a  fraction  of  the  lowest  denomination,  multiply  the 
given  whole  numbers  by  its  denominator,  adding  its  numerator,  for 
a  numerator ;  and  let  the  denominator  itself  at  the  left  of  as  many 
cypher?  a*  were  mentioned  above  be  a  denominator  ;  the  fraction 
*o  formed  will  be  the  answer;  which  may  be  reduced  to  its  lowest 
terms. 


*  This  cafe  U  the  reverie  of  the  former,  and  the  proof  evident  from  that. 
Note.    If  :iicrc  be  a  fraction  given  with  the  fiid  quantity, it  rouft  be  farther 
reduced  to  the  denominative  parts  thereof,  addto*  thereto  the  numerator. 
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Examples. 

1.  Reduce  6d.  2c.  5m.  to  the  fraction  of  a  dollar. 


By  tbe  note. 

%    d.    C.  ID. 

6    2  6 

 ~=tt 

10   0  0 
Ans.  at  before. 

2.  Reduce  26c.  5|m.  to  tbe  fraction  of  a  dollar. 

•    By  the  general  rule.  By  the  note. 

26c.  100c.  int.  pt.  $  d.  c.  m. 

XlO+5         10  265x8+5=2  1  2  5 


By  the  general  role. 

6d. 

lOd.  int.  pt. 

XlO+2 

10 

62 

100 

XlO+6 

10 
• 

625 

1000 

And,  tV/j=4$  Ans. 

— HI- 


1000  And  $  1X8=8  0  0  0 

8 

 •  Ana.  as  before. 

2125  8000 
Aod,fHt=tt*  Ans. 

3.  Redoce  $1  87c.  5m.  to  the  fraction  of  an  eagle.     Ans.  j\E. 

4.  Reduce  43c.  7^m.  to  the  fraction  of  a  dollar.  Ans. 

5.  Reduce  14s.  3±d.  4  to  the  fraction  of  a  pennd.  Ans.  fff $ 

6.  Redoce  4Jd.  to  tbe  fraction  of  a  shilling.  Ans.  js. 

7.  Reduce  3s.  6d.  to  tbe  fraction  of  a  pound.  Ans. 

8.  Reduce  13s.  6d.  to  tbe  fraction  of  a  pistole.     Ans.  pistole. 

9.  Reduce  2qrs.  9ft.  lOor.  7}£dr.  to  the  fraction  of  a  cwt. 

Ans.  Hcwt* 

10.  Redoce  12oz.  12$dr.  to  tbe  fraction  of  a  ft  Avoirdupois. 

Ans.  fife. 

1 1.  Reduce  7oz.  4pwt.  to  the  fraction  of  a  ft  Troy.      Ans  f  *• 

12.  Reduce  4cwt.  2qrs.  12ft  14oz.  12fadr.  to  tbe  fraction  of  a  ton. 

Ans.  vVtotK 

1.1.  Reduce  2qrs.  2|n.  to  the  fraction  of  a  yard.  Ans.  {-yd. 

14.  Reduce  4qrs.  l£n.  to  the  fraction  of  an  ell  English. 

Ads.  f  E.  E. 

J  5.  Reduce  6fiir.  26po.  lift.  Co  the  fraction  of  a  mite.    Ans.  {*. 

16.  Reduce  16h.  36m.  56*5s.  to  tbe  fraction  of  a  day.  Ans.  ^day. 

17.  Reduce  257d.  19h.  45m  52  ffs.  to  the  fraction  of  a  Julian  year. 

Ans.  tfJ.  Y. 

18.  Reduce  18s.  to  the  fraction  of  *  guinea.  Ans.  -fcQ. 

19.  Reduce  5s.  7-J*!  tothe  fraction  of  a  dollar.  Ans.  ||dol. 

20.  Reduce  21s.  7Jd.  to  the  fraction  of  amoidore. 

Answer  fmoidore. 

31-  Reduce  3r.  17^p.  to  the  fraction  of  an  acre.       Ans.  facre. 
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ADDITION  OF  VULGAR  FRACTIONS. 
Rule.* 

Redace  compound  fractions  to  single  ones ;  mixed  numbers  to 
improper  fractions ;  fractions  of  different  integer*  to  those  of  this 
woie ;  and  all  of  them  to  a  common  denominator ;  then  the  sum 
of  the  numerators  written  over  the  common  denominator  will  be 
the  sum  of  the  fractions  required. 

Examples.*  m 

1.  Add  7 J,  f  of  f,  and  7  together. 
First.    7|=Y,  4  of  f=tf,  and  7=f. 

Then  the  fractions  are  V  >  \h  *Qd  f  \  therefore, 
39X56X  1=2184 
15X  5X  i=  75 
7X  6X56=1960 

 .  2184+75+1960 

4219  Or  thus,  =155VS*r 

280 

 =15,Vo 

5X56X1=280 

2.  Add  f ,  9},  and  \  of  £  together.  Ans.'  9|fJ. 

3.  What  is  the  sum  of     f  of  %  of«£,  and  8^  ?       Ans.  Q-ffffr 

4.  What  is  the  sum  of  fT  of  4f,  f  of    and  9}  ?  Ans.  12f  a. 

5.  Add  together  $E.      and  ljc  Ans.  {7  53c.  24m. 

6.  Add  together     fc.  ^c.  and  Jm.  Ans.  20c.  9m. 

7.  Add  £4  $s.  and  $d.  together.  Ans.  2s.  8TV;d. 

8.  What  is  the  sum  of  f  of  £17,  £9|  and  I  of  i  of  £f? 

Ans.  £16  12s.  34d. 

9.  Add  J  of  a  yard,  £  of  a  foot,  and  j  of  a  mile  together. 

Ans.  1100yds.  2ft.  7inches. 
10.  Add  }  of  a  week,  £  of  a  day, }  of  an  hoar,  and  J  of  a  minute 
together.  Ans.  2  days,  2  hours,  30  minutes,  45  seconds. 

SUBTRACTION  OF  VULGAR  FRACTIONS. 

RuLE-t 

Prepare  the  fractions  as  in  Addition,  and  the  difference  of  the  nu- 
raeratfcrs,  written  above  the  common  denominator,  will  give  the 
difference  of  the  fractions  required. 

"  Fra&ions,  before  they  are  reduced  to  a  common  denominator,  are  entirely 
diflimilar,  and  therefore  cannot  be  incorporated  with  one  another;  but  when 
they  are  reduced  to  a  common  denominator,  and  made  parts  of  the  fame  thin£  ; 
their  fum,  or  difference, may  then  be  as  properly  cxprcfled  by  the  fum  or  dif- 
ference of  the  numerators,  as  the  fum  or  difference  of  any  two  quantities  what- 
ever, by  the  fum  or  difference  of  their  individuals ;  whence  the  reafon  of  the 
rotes,  both  for  Addition  and  Subtraction,  is  manifeft.  If  the  given  fractions 
have  the  fame  denominator  and  are  of  the  fame  denomination,  thefnm  of  the 
numerators  written  over  the  given  denominator,  will  be  the  fum  of  the  fractions. 

\  In  fub  trailing  mixed  numbers,  when  the  fractions  have  a  common  denomi- 
nator, and  the  numerator  in  the  fubtrahend  is  lefs  than  that  in  the  minuend, 
the  difference  of  the  whole  numbers  will  be  a  whole  number, and  the  difference 
of  the  numerators  a  numerator  to  be  placed  over  the  given  denominator ;  this 
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Examples. 

1.  From  |  take  if  of  f. 

|  of  i=£f =/r   Then  the  fractions  are  £  and 

s523=  £  h=rVV      A=W5.  therefore, 


4X28  =112  com.  den.      J  Mr-M«  «■»■*«■• 

2.  From     take  f .  J^ns.  |}|. 

3.  From  371  take  19f  Ans.  171*. 

4.  From  13i  take  J  of  15.  Ans.  2^ 
6.  From  fa  take  Jc.                                     ^n$.  49c.  lltn. 

6.  Take  3£c.  from  i  of  2A$.  Ans.  43Ac. 

7.  From  $  of  *  of  $5,  take  £  of  06c.  added  to  £  of 

Ms.  96c.  9fm. 

8.  From  f£tafce  Ans.  4s.  i}q\ 

9.  From  fiz.  fake  jpwt.  Ans.  13pwt.  12fi*r. 

10.  From  £  of  a  league  take  £  of  a  mile.  Ans.  lmi.  lfur 

11,  From  5  weeks  Uke  19J  days.  Ans.  15da.  4ho.  48mi*v. 

MULTIPLICATION  OF  VULGAR  FRACTIONS. 
Rule* 

Reduce  compound  fractions  to  simple  ones,  and  mixed  numbers 
to  improper  fractions  ;  then  the  product  of  the  numerators  will  be 
the  numerator,  and  the  product  of  the  denominators,  the  denomi- 
nator of  the  product  required. 

Note.  Where  several  fractions  are  to  be  multiplied,  if  the  nu^ 
merator  of  one  fraction  be  equal  to  the  denominator  of  another, 
(heir  equal  numerators  and  denominators  may  be  omitted.  • 

Examples. 

1.  What  is  the  continued  product  of  4£,  \,  }  of  £,  and  6. 

1X7 

4X8 


w^olc  number  and  the  friction  thus  formed  will  be  the  remainder :  bat,  when 
the  numerator  in  the  fubtrahend  is  greater  than  that  in  the  minuend,  fubtract 
the  numerator  id  the  fubtrahend  from  the  common  denominator,  adding  the 
numerator  in  the  minuend,  and  carrying  i  to  the  integer  of  the  fubtrahend. 

Hrnce,  a  fraction  is  fubtracted  from  a  whole  number,  by  taking  the  numera- 
tor of  the  fraction  from  its  denominator,  and  placing  the  remainder  over  the 
denominator,  then  taking  one  from  the  whole  number. 

Examples. 

From  12f  l*f  12 

Take   7J  7J  f 

Rem.  5}  41  11} 

•  Multiplication  of  a  fraction  implies  the  taking  of  some  part  or  parti  of 
the  multiplicand,  and  therefore  may  truly  be  expressed  by  a  compound  fraction. 
Thus  1  multiplied  by  |  it  the  same  as  4  of  | ;  and  as  the  directions  of  the  rule 
agree  with  the  method  already  given,  to  reduce  these  fractions  to  simple  ones, 
it  is  shown  to  be  right. 
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15X1X  7X6 

Then  ¥X}X&Xf =  —  =^|f =1H  tlic  Answer. 

3X6X32X1 

2.  Multiply     bj  ^r  Ans. 

3.  Multiply  6i  by  |.  Ans.  f  £ 

4.  Multiply  |  of  6  by  f  off    ,  Ans.  ft. 

5.  Multiply  f  of  f  by  |  of  }  of  I  If  Ans. 

6.  Multiply  9|,  \  of  f ,  and  12$  continually  together. 

Ans.  24f  f 

7.  What  is  the  continual  product  of  f  of  §,  6J,  7  and  f  of  f  ? 

Ans.  4^>tf . 

8.  What  is  the  continual  product  of  7,  £,  4  of  f,  and  3f  ?  $ 

Ans.  If  J. 

Another  method  for  the  Multiplication  0/  mixed  Quantities. 
CASE  I. 

•  To  multiply  a  whole  number  by  a  fraction^  or  a  fraction  by  a 
whole  number. 

Rule. 

Multiply  the  whole  number  by  the  numerator  of  the  fraction  and 
divide  the  product  by  the  denominator :  Bot  if  tbe  numerator  be 
1,  divide  by  the  denominator  only. 

1.  2.  3.  4.  5.  6.  7. 

Molt  8  15  28  36  48        325  258 

By*    i    1  _i  _i  _l  _j! 

Pfod.  2  7f  9f      3)72      4)144    8)1625  12)1813 

Prod.  24  36        203*  151^ 

CASE  II. 

To  multiply  a  whole  number  by  a  mixed  one. 
Rule. 

Multiply  by  the  fraction  as  in  Case  1st ;  then  multiply  by  the 
whole  number,  and  add  the  two  products,  as  in  the  examples — or, 
to  multiply  a  mixed  number  by  a  whole  one,  change  the  place  of 
the  factors,  and  proceed  as  the  rule  directs. — See  example  6. 

1.  2.  3.  4.  5.  6. 

[Mult.  15  35  68  42         129  1^ 

By    3f         5f  7H         9*  H 

7f        11  f  748        126         645  Mult.  24  * 

45         175  62^y         18  80f  Byjhfe 

Prod.  ^       186|        476  378       1032  15)168 

Prod.    538^        396       1112f  11^ 

24 


Prod.  35^=f 
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CASE  III. 

To  multiply  a  mixed  number  by  a  mixed  number. 
Rule. 

Multiply  the  iotegral  part  of  the  multiplicand  by  the  denomina- 
tor of  its  fractional  part,  and  add  thereto  its  numerator :  Then 
multiply  by  the  mixed  multiplier,  by  Case  2d,  and  divide  the  pro- 
duct by  the  denominator  of  the  fractional  part  of  the  multiplicand, 
a*  in  the  following  example. 
Mult.  42}  C        1st.  42}=213^ 


By  8|  )  which  mult,  by  8) 
3)426 


1704 
5)1846 
Product  =  369}  J 


After  this  manner  may  feet  and 
inchea  be  multiplied,  calling  1  inch 
^  of  a  foot,  2  inches  },  3  inchea  }, 
142  }  4  inches},  5  inches  /y,  6  inches  }, 
7  inches  -fa,  8  inches  |,  9  inches  {, 
10  inches  | ,  1 1  inches  }}  of  a  foot* 


DIVISION  OF  VULGAR  FRACTIONS. 
Rule* 

Prepare  the  fractions  as  before :  then,  invert  the  divisor  and 
proceed  exactly  as  in  Multiplication :  The  products  will  be  the 
quotient  required. 

Examples. 

1.  Divide  }  of  17  by}  off 

1X17 

£  of  17  =*  }  of  y  =  =  V  aod  I of  i  ?=  H  =*  ±  J  there* 

3X  1 

17X2 

"lore,  y  -r*}  =  6=5  V      11}  the  quotient  required. 

3xl 

2.  Divide  {  by  f  Ans.  l54r. 
X  Divide  12}  by  }  of  7.  *Ans.  5^. 
4.  Divide  6}  by  7f  Ana.  }}. 
6.  Divide  }  by  9.                                                Ans.  ft. 

6.  Divide  }  of  J  of  f  by  }  off  An«.  f 

7.  Divide  7  by  f  An*.  18}. 

8.  Divide  4204*  by  }  of  112.  Ans.  42}j|. 

*  The  reason  of  the  rule  may  be  shewn  thus.   Suppose  it  were  required  to 
4        2  4  14:  w  | 

divide  -  by        Now  J  r  2  i$  manifestly  ~  of  ~or  g^  '  ;  but  y=.— of  2; 

12  4 
therefore,-  of     or     must  be  contained  7  times  as  often  in    as  9  that  rs 

'  *  i> 

4X7 

=  the  iftswer,  which  is  according  to  the  rule. 

* 
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DECIMAL  FRACTIONS. 

A  DECIMAL  FRACTION  is  a  fraction  whose  denominator  r* 
a  unit  tvith  go  many  cyphers  annexed  as  the  numerator  has  places 
of  figures. 

A*  the  denominator  of  a  decimal  fraction  is  always  10,  or  100. 
ox  1000,  &c.  the  denominators  need  not  he  expressed  :  For  the 
numerator  only  may  be  marie  to  express  the  true  value  :  For  this 
purpose  it  is  only  required  to  write  the  numerator  with  a  point 
before  it  at  the  left  hnnd,  to  distinguish  it  from  a  whole  number, 
when  it  consists  of  so  many  figures  as  the  denominator  has  cy- 
phers annexed  to  unitv,  or  1  :  So  is  written  -6;  TW  '33  ;  T7^5S 
•735,  &c. 

.  The  point  prefixed  is  called  the  Separatrix. 
But  ii  the  numerator  has  not  so  many  places  as  the  denominator 
has  cyphers,  put  so  many  cyphers  before  it,  viz.  at  the  left  hand, 
as  will  make  up  the  defect;  so  write  T(7  Ihus,  05  ;  and  T/d77  thus, 
-006,  &c.  Thus  do  these  fractions  receive  the  form  of  whole 
numbers. 

We  may  consider  unity  as  a  fixed  point,  from  whence  whole  num- 
bers proceed  infinitely  increasing  toward  the  left  hand,  and  deci- 
mals infinitely  decreasing  toward  the  right  hand  to  0,  as  in  the 
following 

Table.* 

u  u 

»    ffl    CO  w 

w      Cm  ft-  X. 
-  -  «  rt 


-o  £     _e  *o  "5  n  _  _ 

.s.s^sS?      ^  J  S  S  sf  .2.2 

r=  rr  cj3-c  c  ~c  <r  —  -c  o-C-c  c.-rs 
"E5*s  —  ^     jcro;ca/=jck   c-  ~  «^  *=5 

'987  C  5432  1-2  3  4  5  6  7  8  9 


*  It  will  be  very  apparent  to  the  learner  from  the  nature  of  decimals,  aud 
What  has  been  said  of  Federal  Money,  that  this  money  is  purely  decimal  ;  and, 
the  dollar  being  the  money  unit,  the  lower  denominations  are  plainly  so  many 
decimal  parts  of  a  dollar  ;  thus  9  dollars  and  8  dimes  are  expressed  9*8-  9 
doll  — 12  dollars.  4  dimes,  and  7  cents  thus,  13\47-  laj-y^doll^— ao  dellars,  3 
dimes,  4  cents  and  5  mills,  thus  2 o- 3 45 ~-%Q?JL&if doll.*- 100 dollars  and  9  mills, 
thus  100.009  ioo....«  doll,  and  50  dollars,  5  cents,  thus  jooj^O-iU  doll, 
wherefore,  it  is,  in  all  respects,  added,  subtracted, multiplied  and  divided,  the 
same  as  decimals ;  and,  of  all  coins,  it  is  the  most  simple. 

It  may  also  be  observed  that  the  sum  exhibits  the  particular  number  of  each 
different  piece  of  money  contained  in  it,  viz.  455997  mills  -  45599^  cents  = 

£.  D.  d.  c.  m. 

4559  ,Vc  d'mcs  =  455TV(".WI^  =  45l-VyWie,lfile,  =  4  5  *-9  9  7- 

Also»the  names  of  the  coins,  less  than  a  dollar,  are  significant  of  their  values. . 
Pot  the  milij  which  stands  in  the  3d  place  at  the  right  hind  of  the  separatrix 
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From  this  table  it  is  evident,  that  in  decimal-,  as  well  as  in  whole 
a  umbers,  each  figure  lakes  iU  value  by  its  distance  from  unit's 
)tlace  :  If  it  be  in  the  first  place  after  units  'or  the  separating- 
point)  it  signifies  tenths ;  if  in  the  second,  hundredths,  &c.  decreas- 
ing in  each  place  in  a  tettfold  proportion. 

Every  single  figure  expressing  a  decimal,  has  for  its  denomina- 
tor a  unit  or  1,  with  so  many  cyphers  as  it?  place  is  distant  from 
unit's  place  :  Thus  2  in  the  decimal  part  of  the  table  =^  fs  ;  3  =*= 
To*>  4  =  tVo(F'  &c.  Awl  if  a  decimal  be  expressed  by  several 
tigures,  the  denominator  is  1,  with  so  many  cyphers  as  the  lowest 
figure  is  distant  from  unit's  place.    So  '351  signifies  T\Voi  and  0053 

Cyphers,  placed  at  the  right  hand  of  a  decimal  fraction,  do  not 
alter  its  value,  since  every  significant  fignre  continues  to  possess 
tbe  same  place :  So  -5,  50,  and  -500,  are  all  of  the  same  value, 
and  each  «  ^s^s^a}. 

But  cyphers,  placed  at  the  left  hand  of  a  decimal,  do  alter  if* 
value,  every  cypher  depressing  it  to  Tf7  of  the  value  it  had  before, 
"by  removing  every  significant  figure  one  place  further  from  the 
place  of  units.  So  5,  «05,  005,  all  express  different  decimals,  viz. 
-5,  TV  ;  '05,  r£s ;  -005,  T?^¥. 

Hence  may  be  observed  the  contrary  effects  of  cyphers  being 
annexed  to  whole  number?,  and  decimals. 

It  is  likewise  evident  from  the  table,  that  since  the  places  of  de- 
cimals decrease  in  a  tenfold  proportion  from  units  downward.*,  $o 
they  consequently  increase  in  a  tenfold  proportion  from  the  right 
hand  toward  the  left,  as  the  places  of  whole  numbers  do :  For,  ten 
hundredth  parts  make  one  tenth,  ten  tenths  make  1 ;  ten  unit*, 
ten;  ten  tens,  one  hundred,  &c.  viz.  TW=T\,  j£=l»  and  1x10= 
10,  which  proves  that  decimals  are  subject  lo  the  same  law  of  No- 
tation, and  Consequently  of  operation,  as  whole  numbers  are. 

Decimal  fractions  of  unequal  denominators  are  reduced  to  one 
common  denominator,  when  there  are  annexed  to  the  right  hand 
of  those,  which  have  fewer  places,  so  many  cyphers,  as  make  them 
cq«)al  in  places  with  that  which  has  the  most.  So  these  decimals, 
•5,  06,  -455,  may  be  reduced  lo  the  decimals,  *500,  -^Q,  and  '455, 
which  have,  all,  1000  for  their  denominator.  • 

Of  Decimals  that  Is  the  greatest,  whose  highest  figure  is  great- 
est, whether  they  consist  of  an  equal  or  unequal  number  of  places  : 
Thus,  -5  is  greater  lhan,  '459#  for  if  it  be  reduced  to  the  same  de- 
nominator with  -459,  it  will  be  600. 

or  place  of  thousandth*,  ij  contracted  from  mllle  the  Latin  for  thousand:  Cenft 
which  occupies  the  second  place,  or  place  of  hundredths,  is  an  abbreviation 
of  centum y  the  Latin  fur  hundred:  And  dime,  which  is  in  the  first  place  or  place  of 
tenths,  is  derived  from  dhme%  the  French  for  tenth. 

Such  being  the  nature  of  Federal  Money*  its  operations  can  in  no  Other  way  be 
jo  well  understood  as  in  obtaining  a  good  knowledge  of  decimals,  and  applying 
their  several  rules  to  the  various  cases  of  money  matters. 

In  sums  of  Federal  Mouey,  it  U  customary  to  read  it  in  dolhrs,  cents  and 
jnijls.   Thus  the  above  example  is  read  455  dolls.  99  cents  and  7  mills. 
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A  mixed  number,  viz.  a  whole  number,  with  a  decimal  annexed, 
is  equal  to  ao  improper  fraction,  whose  numerator  is  all  the  figures 
of  the  mixed  number,  taken  as  one  whole  number,  and  the  denom- 
inator, that  of  the  decimal  part*  So  45*309  is  equal  to  YiftfiP*  as 
is  evident  from  the  method  given  to  reduce  a  mixed  number  to  an 
improper  fraction : 

Thus,  45x1 0004-309= a*  above. 

ADDITION  OF  DECIMALS. 
Rule. 

1.  Place  the  numbers,  whether  mixed,  or  pure  decimals,  under 
each  other,  according  to  the  value  of  their  places. 

2.  Find  their  sum  as  in  whole  numbers,  and  point  off  so  many 
places  for  decimals,  as  are  iqnal  to  the  greatest  number  of  deci- 
mal places  in  any  of  the  given  numbers. 

Examples. 

1.  Find  the  sum  of  19  073+2  3597 +223+ -01 97581  +3473  '1  + 
12  358. 

19073 
2-3597 
223- 

•0197581 
S478  1 
12-358 


3734.9104581  the  sum. 


2.  Required  the  sum  of  429+21-37+355003+1  07  +  L7  I 

Ans.  808-14fU'v- 

3.  Required  the  sum  of  5  3+1 1973+49+-9+ 1 -7314+34*3  . 

Ann.  103-2044. 

4.  Required  the  sum  of  973+19+1-75+93-7164+  9501  ? 

Ans.  1088.4165. 

SUBTRACTION  OF  DECIMALS. 
Rule. 

Place  the  numbers  according  to  their  value  ;  then  subtract  as  tu 
whole  numbers^  and  point  off  the  decimals  as  in  Addition. 

Examples. 

1.  Find  the  difference  of  1793  13  and  817  05693  ? 
From  1793-13 
Take   817  05693 


Remainder  976-C7307 

2.  From  171-196  take  125-9176.  Ans.  4527W. 

3.  From  219-1384  take  195-91.  Ai»s.  23-228-h 

4.  From  480  take  215-0075.  Ans.  £34-99^. 
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.  MULTIPLICATION  OF  DECIMALS. 
CASE  I. 

1.  Whether  they  be  mixed  numbers,  or  pure  decimals,  place  the 
factors  and  multiply  them  as  in  whole  numbers. 

2.  Point  off  so  many  figures  from  the  product  as  there  are  deci- 
mal places  in  both  the  (actors  ;  and  if  there  be  not  so  many  placet 
in  the  product,  supply  the  defect  by  prefixing  cyphers. 

The  reason  for  pointing  off  the  figures  for  decimals,  is  evident 
from  substituting  the  equivalent  vulgar  fractions,  as  in  the  follow- 
ing example.  Or,  The  reason  of  the  rule  for  pointing  off  the  fig- 
ures for  decimals,  is  evident  from  the  notation  of  decimals.  Thus 
•5X"&=*  26;  for  or  once  five  tenths.    But,  as  the  multi- 

plier is  less  than  unity,  or  tenths,  multiplying  is  only  taking  tenths 
of  tenths,  and  so  many  tenths  of  tenths  are  evidently  so  many  hun- 
dredths. So  also,  tenths  ofhundredths  would  be  thousandths  ;  hun- 
dredths of  hundredths,  would  be  ten  thousandths,  and  so  on. 

Examples. 

J.  Multiply  02345  2345 

by  -00163  -02346=  

  100000 

7035  163 

14070  .00163=  


2345  10000© 


38223$ 

•0000382235  the  product,—- 


J 0000000000 


Multiply  26-238  by  1217.  Ans.  307-14646. 

3.  Multiply  -3769  by  945.  Ans.  -3552266. 

i.  Multiply  -84179  by  -03$6.  Ans.  -032408916. 

To  multiply  by  10,  100,  1000,  kc.  remove  the  separating  point 
jo  many  places  to  the  right  hand,  as  the  multiplier  has  cyphers. 

'        "  *  45 

5 
15 

For  -345x10  is  3  450,  Sic/ 


nany  yi«*<-co  iu  iue  ngui  nanu,  as  me  muiupuei 
(10    )  (3-45 
So  -345  Multiplied  by  {  100  }  makes  {  34  5 
(1000 )  (315 


CASE  II. 

To  contract  the  operation,  so  as  to  retain  so  many  decimal  places  it| 
the  Product  as  may  be  thought  necessary. 

Rule. 

1.  Write  the  unit's  place  of  the  multiplier  under  that  figure  of 
the  multiplicand,  whose  place  you  would  reserve  in  the  product ; 
and  dispose  of  the  rest  of  the  figures  in  a  contrary  order  to  what 
they  are  usually  placed  in. 

2.  In  multiplying,  reject  all  the  figures  which  are  on  the  right 
hand  of  the  multiplying  digit,  and  set  down  the  products,  to  that 
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their  right  hand  figures  may  fall  in  a  straight  line  below- each  other  :• 
observing  to  increase  the  first  figure  of  every  line  with  what  would 
arise  by  carrying  1  from  5  to  15,  2  from  15  to  25,  3  from  25  to  35, 
&c.  from  the  preceding  figures,  when  you  begin  lo  multiply,  and 
the  sum  will  be  the  product  required. 

Examples. 

1.  It  is  required  to  multiply  56-7534916  by  5  376928,  and  to  re- 
tain only  five  places  of  decimals  in  the  product. 

Contracted  way.  Common  way. 

56-7534916  5675349i6 


0296735 

5  376923 

28376746  .  . 

45 

40279323 

1702605  .  .  . 

113 

5069832 

397274  .... 

5107 

814244 

54052 

09496 

397274 

4412 

1702604 

748 

28376746 

30 

305*  1 5943  305- 1 5943| 808 1 8048 


By  the  operation  in  the  common  way,  it  is  evident  that  all  the 
figures  which  are  cut  off  at  the  right  hand,  by  the  perpendicular 
line,  are  wholly  omitted  in  the  contracted  way,  and  the  last  product 
here  is  the  first  there  ;  consequently  the  reason  of  placing  the 
multiplier  in  a  reverse  order,  must  appear  very  plain. 

DIFISIO.V  OF  DECIMALS. 
Rule.* 

1.  The  places  of  decimal  parts  in  the  divisor  and  quotient  count- 
ed together,  must  always  be  equal  to  those  in  the  dividend  ;  there- 
lore,  divide  as  in  whole  numbers,  and,  from  the  right  hand  of  the 
quotient,  point  off  so  many  places  for  decimals,  as  the  decimal  pla- 
ces in  the  dividend  exceed  those  in  the  divisor. 

2.  (f  the  places  of  the  quotient  be  not  so  many  as  the  role  re- 
quires,  supply  the  defect  by  prefixing  cyphers  to  the  left  hand. 

3.  If  at  any  time  there  be  a  remainder,  or  the  decimal  places  in 
the  divisor  be  more  than  those  in  the  dividend,  cyphers  may  be 
annexed  to  the  dividend,  or  to  the  remainder,  and  the  quotient 
carried  on  to  any  degree  of  exactness. 

*  The  reason  of  pointing  off  *o  many  decimal  places  in  the  quotient,  as 
those  in  the  dividend  exceed  those  in  the  divisor,  will  easily  appear,  fur,  since 
the  number  of  decimal  places  in  the  dividend  is  equal  to  those  in  the  divisor 
and  quotient  taken  together,  by  the  nature  of  multiplication :  It  therefore  fol- 
lows that  the  quotient  contains  so  many  as  the  dividend  exceeds  the  divisor. 
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Examples. 

1.  ft. 

«9yil7841075(-00O538037,  &c.        -3 7 19)38 -0000(1 02 -178,  &c 
1095  In  Example  1st,  the  divi-  3719 

—         sor  having  no  decimals,  the   

834        quotient  must  have  so  ma-  8100 
657        nyas  there  are  in  the  divi*  7438 
—       dend.    In  Example  2,  the  — 
1771       dividend  being  an  integer  6620 
1752       must  have  at  least  so  many  3719 
■  cyphers  annexed  as  there  ■ 

1907  are  decimals  in  the  divisor,  29010 
1752    and  so  far  the  quotient  will  26G33 

■         be  whole  numbers,  then  an-  —  

1555  nexing  more  cyphers,  the  29770 
1533  remaining  figures  in  the  29752 

  quotient  will  be  decimals,  

22  according  to  the  Rule.  18 
3d  133)5737(43  1353+  (4th.)  23-7)65321(2756-164 

5th.  172)918  217(12753+  (6th.)  25- 17)315-6293(1253+ 

7th.  -317)29-417(92+  (8lh.)  37 -9) -0059374 (  156+ 

9th.  -375) -173948375(463862+ 

Having  a  multiplier,  to  find  a  divisor  which  shall  give  a  quotient  equal 
to  the  product  by  that  multiplier* 

Rule. 

K  Divide  unity  by  the  given  multiplier,  and  the  quotient  will  be 
the  divisor  sought. 

What  divisor  is  that,  by  which  dividing  6357,  shall  give  a  quo- 
tient equal  to  the  product  of  the  same  number  multiplied  bv  250  ? 
250)1  000(-004  the  Answer.    And  -004)5357  000(1339250. 

Proof.    5357  x  250=  1 339250. 

Having  a  divisor,  to  find  a  multiplier  which  shall  give  a  product  equal 
to  the  quotient  by  that  divisor. 

Rule. 

Divide  unity  by  the  given  divisor,  and  the  quotient  will  be  th,e 
multiplier  sought. 

What  multiplier  is  that,  by  which  multiplying  5357,  shall  give  a 
product  equal  to  the  quotient  of  the  same  number  divided  by  -004  * 

Ans.  250. 

CASE  II. 

To  contract  Division,  when  there  are  many  decimals  in  the  dividend, 
and  the  divisor  is  large. 

Rule. 

1.  Whatever  place  of  the  dividend  corresponds  with  the  unit's 


f  The  following  questions  are  left  unpointed  in  the  quotient  ta  exercise  the, 
learner. 
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place  of  (he  divisor,  at  the  first  step  of  the  division,  the  same  place 
mast  the  first  figure  of  the  quotient  have. 

2.  In  dividing  reject  the  last  right  hand  figure  of  the  divisor,  at 
every  step,  (instead  of  bringing  down  a  figure,  as  is  common,)  and 
make  the  last  remainder  the  dividend  for  the  new  divisor  at  every 
step:  Thus  continue  the  division  until  the  divisor  shall  be  ex- 
hausted. 


99  -6678)+6789837d68(  0469931  Quotient. 
3982712 


99  667)696271 
597402 


,39-56)  98869 
"89604 

09-5)  9265 
8955 

99)  310 
297 


Here,  the  unites  place  of  (he  divifor 
in  the  first  step  falls  under  7  in  the  place 
of  hundredths  in  the  dividend,  there- 
fore, I  put  4,  the  first  quotient  figure, 
in  the  place  of  hundredths,  by  prefixing 
a  cypher. 

1  have  set  down  every  divisor,  to  ev- 
plain  the  work  ;  but  you  need  only  put 
a  dash  over  every  figure  rejected,  as 
you  proceed,  to  show  it  is  omitted. 


9)  13 
9 

Remainder  •  4 
When  decimals  or  whole  num- 
bers are  to  be  divided  by  10,  100, 
1000,  &c  (viz.  unity  with  cyphers) 
it  is  performed  by  removing  the 
separatrix,  in  the  dividend,  so  ma- 
ny places  toward  the  left  hand  as 
there  are  cyphers  in  the  divisor. 


Examples 


7654 


9 


176-54 
7-654 
•7£54 


REDUCTION  OF  DECIMALS. 
CASE  I. 

To  reduce  a  Vulgar  Fraction  to  its  equivalent  Decimal. 
Rule* 

Divide  the  numerator  by  the  denominator,,  as' in  division  of  de- 
cimals, and  the  quotient  will  be  the  decimal  required : — Or,  go 
many  cyphers  as  you  annex  to  the  given  numerator,  so  many  pla» 


*  By  annexing  one,  two,  three,  &c.  cypher*  to  the  numerator,  the  value  of  the 
fraction  U  incrcafcd  ten,  a  hundred,  &c.  times.  After  dividing,  the  quotient 
wilt  of  eourfe,  be  ten,*  hundred,  &c.  timet  too  much  :  the  quotient  muft  there- 
fore be  divided  by  ten,  a  hundred,  &c.  to  give  the  true  quotient  or  fraction.  In 
the  firft  cxample,  $,  is  tfwde  i^s^t^t,  Which  divided  by  1Q00,  is 
•M>,  and  is  the  rn!e-. 
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ces  mast  be  pointed  off  in  the  quotient,  and  if  there  be  not  so  many 
places  oC  figures  io  the  quotient,  the  deficiency  mast  be  supplied 
bj  prefixing  so  many  cyphers  before  the  quotient  figures. 

EXAMPLES. 

1.  Reduce  j  to  a  decimal.  8)1.000 


•125  Ans. 

2.  Reduce  f ,  f  and  §  to  decimals.    Answers,  -375,  625,  *666-f . 

3.  Reduce  \,  \%  J,        f  and  }  to  decimals. 

Answers,  -25,  -5,  75,  -333+,  -8,  -833+,  -875. 

4.  Reduce  VV>  ti»  iY«r>  aod  A  to  decimals. 

Answers,  -263+*  692+,  -025,  '25. 

5.  Reduce        ttVtj  and  y/^  to  decimals. 

Answers,  0186+,  -00797+,  -00266+. 

CASE  II. 

To  reduce  numbers  of  different  denominations,  as  of  Money,  Weight 
and  Measure,  to  their  equivalent  decimal  values. 

Rule.* 

I.  Write  the  given  numbers  perpendicularly  under  each  other, 
for  dividends  ;  proceeding  orderly  from  the  least  to  the  greatest* 

II.  Opposite  to.  each  dividend,  on  the  left  hand,  place  such  a 
number,  for  a  divisor,  as  will  bring  it  to  the  next  superiour  denom- 
ination, and  draw  a  line  perpendicularly  between  them. 

III.  Begin  with  the  highest,  and  write  the  quotient  of  each  di- 
vision as  decimal  parts  on  the  right  hand  of  the  dividend  next  be- 
low it,  and  so  on,  until  they  are  all  Used,  and  the  last  quotient  will 
be  the  decimal  sought. 

Examples. 

1.  Reduce  17s.  8fd.  to  the  decimal  of  a  pound. 
4  3- 

12  8-75 


20     1 7-729166,  fcc. 

-886458,  &c.  the  decimal  required. 
Here,  in  dividing  3  by  4, 1  suppose  2  cyphers  to  be  annexed  to 
the  3,  which  make  it  3  00,  and  «75  is  the  quotient,  which  I  write 
against  8  in  the  next  line  ;  this  quotient,  viz.  8*75  being  pence  and 
decimal  parts  of  a  penny,  I  divide  them  by  12,  which  brings  thend 
to  shillings  and  decimal  parts,  1  therefore  divide  by  20,  and.  there 
being  no  whole  number,  the  quotient  is  decimal  parts  of  a  pound* 

•  The  reason  of  the  rule  may  be  explained  from  the  first  example;  Thai, 
three  farthings  are  J  of  a  penny,  which,  reduced  to  a  decimal,  is,* 75 ;  conse- 
quently, 8$d.  may  be  expressed,  8.75 d.  but  8.75  is  |J*  of  a  penny  =  of 
a  shilling,  which'  reduced  to  a  decimal,  is,  '7aj9io6s.-f  In  like  manner, 
i77»9*Wsvr-  are  W^W-  =  iiHSH^  ~  **64S*+  **  by  the  n*. 

N 
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2.  Reduce  1,  2,  3,  4,  and  so  on  to  19  shillings,  to  decimals. 
Shillings.    1       2       3^4       5       6       7       8  910 
Answers. -05,     -1,    -15,     -2,    -25,     -3,    -35,     -4,  -45,  -5, 
Shilling*.     11       12      13      14      15      16       17      18  19 
Answers.   -55,      -6,    -65,     -7,  -8,     -85,     -9,  -95. 

Here,  when  the  shillings  are  even,  half  the  number,  with  a  point 
prefixed,  is  their  decimal  expression  ;  but  if  the  number  be  odd, 
annex  a  cypher  to  the  shillings,  and  then  halving  them,  you  will 
have  their  decimal  expression. 

3.  *Keduce  1,  2,  3,  and  so  on  to  11  pence,  to  the  decimals  of  a 
shilling. 

Pence.  1  2  3  4  5  6 

Answers.      '083+,    -166,        -25,     -333+,    -416+,  -5, 
Fence.  7  8  9  10  11 

Answers.      -583+,       -666+,       -75,        -833+,  -916+. 

4.  Reduce  1,  2,  3,  &c.  to  11  pence,  to  the  decimals  of  a  pound. 
Pence.  1  2  3  4  5 
Answers.    -004 16+,    -0083+ ,    -0125,     -01666+,    -0208+ , 
Pence.          6           7           8.9  10  11 
Answers.    '025,  -02916+,  -Q333+,  -0375,  0416+ ,  04583+ . 

5.  Reduce  1,  2  and  3  farthings  to  the  decimals  of  a  penny. 

lqr.=-25d.  2qr.='5d.  and  3qr  =-75d.  Answers. 
G.  Reduce  1,  2  and  3  farthings  to  the  decimals  of  a  shilling. 
Answers.  lqr.=  02083+s.  2qrs. =-041 66 +s;  3qrs.=  0625s. 

7.  Reduce  1,  2  and  3  farthings  to  the  decimals  of  a  pound. 
Ans.  lqr.='0010416+  £.  2qrs.= -002083+  £.  3qrs.=  003125£. 

8.  Reduce  13s,  5£d.  to  the  decimal  of  a  pound.    An*.  *6729+. 

9.  Reduce  7Cwt.  3qrs.  171b.  lOoz.  12dr.  to  the  decimal  of  a  ton. 

Ans.  -39538+. 

10.  Reduce  lOoz.  13pwt.  9gr.  to  the  decimal  of  a  pound  Troy. 

Ans.  -8890625. 

11.  Reduce  3qrs.  3n.  (o  the  decimal  of  a  yard.    Ans.  -9375. 

12.  Reduce  5ftir.  12po.  to  the  decimal  of  a  mile.   Ans.  '6625. 

13.  Reduce  55m.  37sec.  to  the  decimal  of  a  day. 

Aus.  -03862+. 

CASE  III. 

To find  the  decimal  of  any  number  of  shilling* ,  pence  and  farthings, 
by  inspection. 

Rvle4 

I.  Write  half  the  greatest  even  number  of  shillings  for  the  first 
decimal  figure. 

*  The  answers  to  this  question  are  the  same  as  the  decimal  parti  of  a  foot. 

\  The  invention  of  the  rule  is  as  follows :  As  shillings  are  so  many  aoths  of 
a  pound,  half  of  them  must  be  so  many  tenths,  and  consequently  take  the 
place  of  tenths  in  the  decimals;  but  when  they  ate  odd,  their  half  will  always 
consist  of  two  figures,  the  .first  of  which  will  be  half  the  even  number,  ncit 
less,  and  the  second  a  5.:  Again,  farthings  are  so  many  960th s  of  a  pound,  and 
had  it  happened  that  iooo, instead  of  960,  had  made  a  pound, it  is  plain  any 
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II.  Let  the  farthings  in  the  given  pence  and  farthings  possess  the 
second  and  third  places ;  observing  to  increase  the  second  place 
or  place  of  hundredths,  by  5  if  the  shillings  be  odd,  and  the  third 
place  by  1,  when  the  farthings  exceed  12,  and  by  %  when  they  ex- 
ceed 36. 

Examples.  • 

1.  Find  the  decimal  of  13s.  9fd.  by  inspection. 

•6..=}  of  12s. 
5  for  the  odd  shilling. 
39  =the  farthings  in  9|d. 
Add         2  for  the  excess  of  36, 

*691  =  decimal  required. 

2.  Find,  by  inspection,  the  decimal  expressions  of  18s.  3Jd.  and 
17s.  84d,  Ans.  £'914  and  £'885. 

4.  Value  the  following  sums,  by  inspection,  and  find  their  total, 
viz.  15s.  3d.+8s.  HJd.+lOs.  6$d.-fls.  8Jd.+^d.+2Jd. 

Ans.  £  1-834  the  total. 

CASE.  IV. 

To  find  the  value  of  any  given  decimal  in  the  terms  of  the  integer. 

Rule, 

I.  Multiply  the  decimal  by  the  number  of  parts  in  the  next  less 
denomination,  and  cut  off  so  many  places  for  a  remainder,  to  the 
right  hand,  as  there  are  places  in  the  gi?en  decimal. 

II.  Multiply  the  remainder  by  the  next  inferiour  denomination, 
and  cut  off  a  remainder  as  before, 

III.  Proceed  in  this  manner  through  all  the  parts  of  the  integer, 
and  the  several  denominations,  standing  on  the  left  hand,  make  the 
answer.  This  case  is  the  reverse  of  Case  II.  and  the  reason  of 
the  rule  is  hence  obvious. 

Examples. 
1.  Find  the  value  of  -73968  of  a  pound, 
20 


14-79360 
12 


9*52320 
4 


2*09280  Ans.  14s.  9£d. 

©umber  of  farthing*  would  have  made  so  many  thousandth**,  and  might  have 
taken  their  place  in  the  decimal  accordingly.  But  960  increased  by  ^  part, 
of  itself,  is— 1000,  consequently  any  number  of  farthings,  increased  by  their 
7>T  part,  will  be  an  exact  decimal  expression  for  them ;  Whence,  if  the  number 
of  farthings  be  more  than  14,  5V  part  is  greater  than  iqr.  and,  therefore  1  must 
be  added;  and  when  the  number  of  farthings  is  more  than  36,  J~  part  u 
greater  than  i$qr.  for  which  %  must  be  added.  «> 
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2.  What  is  the  value  of  -679  of  a  shilling  ?  Ads.  8-  148d. 
a  What  is  the  value  of  -9999JS?       Ans.  19s.  Hfd.-ft  or£l, 

4.  What  is  the  value  of  -617  of  a  Cwt.  ? 

Ans.  2qrs,  131b.  loz.  10TVdr, 

5.  What  is  the  value  of  -8593  of  a  lb.  Troy  ? 

Ans.  lOoz.  6pwt.  5gr* 

6.  What  is  the  value  of  -397  of  a  yard  ?     Ana.  Iqr.  2-352ji. 

7.  What  is  the  value  of  *8469  of  a  degree  ? 

Ans.  58m.  6fur.  35po.  Oft.  11  in. 

8.  What  is  the  value  of  -569  of  a  year  ? 

Ans.  207da.  16ho.  26m.  24sec. 

9.  What  is  the  value  of  -713  of  a  day  ?   Ans.  17b.  6m.  43sec. 

CASE  V, 

To  find  th*  value  of  any  decimal  of  a  pound  by  inspection. 
Rett* 

Double  the  first  figure,  or  place  of  tenths,  for  shillings,  and  if 
the  second  figure  be  5,  or  more  than  5,  reckon  another  shilling  ; 
then,  after  the  5  is  deducted,  call  the  figures  in  the  selond  and 
third  places  so  many  farthings,  abating  1  when  they  are  above  12, 
and  2  when  above  36,  and  the  result  will  be  the  answer. 

Note.  When  the  Decimal  has  but  2  figures,  if  any  thing  remain 
after  the  shillings  are  taken  out,  a  cypher  must  be  annexed  to  the 
right  hand,  or  supposed  to  be  so. 

Examples. 

1.  Find  the  value  of  *876£  by  inspection. 

16s.     »  doable  of  8. 
Is.     for  the  6  in  the  second  place*  which  is  to  be  taken 
And  6£d.=26  farthings  remain  to  be  added.       [out  of  7. 

Deduct        £d.  for  the  excess  of  12. 

17s.  6jd.  the  Ans. 

2.  Find,  by  inspection,  the  value  of  *49£. 
8s:  -  -  s=r  double  of  4. 

Is.  -  -  for  the  5  in  the  place  of  hundredths. 

10d.  =  40  farthings,  a  0  being  annexed  to  the  remaining  4. 
Ded,      |d.  for  the  excess  of  36. 

9s.  9jd.  the  Answer. 

3.  Find  the  value  of  -09X6  by  Inspection.        Ans.  U.  lljd. 

4.  Value  the  following  decimals  bv  Inspection,  and  find  their 
sum,  viz.  -785£  +  *537j6  +  -916X  ^-  -74JE  +  'o£  +  -26JS  + 
•09JS  +  -b08£.  Ans.  £3  16s.  6d. 


•  At  Hut  rule  » the  reverse  of  the  role,  Cise  111.  the  reason  is  appitcnt  from 
the  demonstration*  of  thatfolc. 
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DECIMAL  TABLES  OF  COIN,  WEIGHT,  AND  MEASURE. 


m 


TABLE  I. 
Cow. 
£  1  the  Integer. 


Shil. 

dec. 

Shil 

dec. 

*9 

'95 

9 

•45 

18 

*9 

8 

•4 

«7 

*5 

7 

'35 

16 

•8 

6 

3 

»3i  '75 

5 

•»5 

»4 

•7 

4 

•1 

13 

•65 

3 

•15 

11 

•6 

1 

•1 

11 

•55 

I 

•05 

10 

•5 

Pence. 
It 
IP 

9 

S 

7 
6 

5 
4 
3 
» 
1 


Decimals. 
•04j8j3 
•041666 
•0375 
•033383 
•0*9166 
•015 
•010833 
•016666 
•0115 
-008333 
•004166 


Firth's. 

3 
1 
1 


Decimals. 
•003115 
•0010833 


TABLE  III. 
Ttot  Weiobt. 
lib.  the  Integer. 
Ounces  the  fame  as 
Table  II. 


Pwts. 

Decimals. 

10 

•041666 

0 

I 

•Ol7  C 

7 

6 

4oi5 

5 

H>10833 

4 

•OI6666 

3 

•0115 

1 

•OO8333 

1 

•O04I66 

Grains. 

Decimals. 

11 

•001083 

11 

•00191 

10 

•0O1736 

9 

•001561 

8 

•00 1 389 

7 

•001 115 

6 

•001041 

5 

•000868 

4 

•000694 

3 

•000511 

% 

•000347 

1 

•000173 

TABLE  IL 

Coin  ftcLongMeas. 

1  Sbil.  and  I  Foot 
the  Integer. 


w*°°33  ,  o*.  the  Integer. 
0010416  Pcnnywcights  the 
(kmc  as  Shillings  in 
the  firft  Table. 


Pence  & 
Inches. 

Decimals. 

11 

•916666 

10 

9 

'75 

8 

•666666 

7 

•583333 

6 

•5 

• 

5 

•416666 

4 

"3333J3 

3 

•15 

1 

166666 

t 

•083333 

FarthV. 

Detfnuls, 

3 

■0615 

1 

•041666 

1 

•010383 

Grains. 

Decimals. 

11 

•015 

11 

-011916 

10 

•010833 

9 

•01875 

8 

•016666 

7 

•414583 

6 

•0115 

5 

•01 041 6 

4 

•008333 

3 

•00615 

1 

•004166 

1 

•001083 

TABLE  IV. 
Avoirdupois  Wt. 
1 1  lib.  the  Integer. 

Decimals. 

75 
5 

•15 


Qrs. 

3 
1 
t 


Pounds. 
17 
16 

»5 
24 
*3 
11 
11 
ao 

"9 
18 

17 
16 

15 
14 

*3 
11 
11 
10 

I 

7 
6 

5 
4 

3 

t 


Decimals. 
•241071 

13»U3 
•113114 
•4i4i86 

•*°5357 
•196418 
•1875 
•17857* 
•169643 
160714 
•151786 
•14*857 
•1339*8 
•**5 
•110671 
•107143 
•098114 
•089186 
•080357 
•071418 
•0615 
•0535*i 
•044643 
•035714 
•016786 

•017857 
•008918 


Onnces. 
15 
14 
13 
11 
11 
10 

I 

7 
6 
5 
4 
3 
% 
1 


Decimals. 
•008370 
•007811 
•007154 
•006696 
•006138 
•00558 
•005011 
•004464 
•003906 
■OO3348 
•00179 
•001131 
•001674 
•ooiiio 
•000558 


qr.ofozs.  Decimals. 

•000418 
•000179 
•000139 


table  v. 

Avoirdupois  Wt. 
lib.  the  Integer. 
Decimals. 
•9375 
875 


Ounces. 
*5 
14 


tt  •*  , 


•8125 


Ounces, 
il 
11 
10 

9 
8 

7 
6 

5 
4 

3 
1 
1 


Decimals. 
•75 
•6875 
•615 
•5615 
•5 

•4375 
•375 
•3»*5 
•*5 
•x875 
115 
•0625 


Drama. 
15 
14 
13 
II 
II 
IO 

9 
8 

7 
6 
5 
4 
3 
1 
I 


Decimals. 
058593 
•054687 
•050781 

•046875 

•042968 

•039061 

•035156 

•03125 

•017J43 

"013437 

•019531 

•015615 

•011718 

'OO7811 

•003906 


TABLE  VI. 
Cloth  Measoure. 
I  Yard  the  Integer. 


Qrs. 

3 
1 
I 


Decimals. 
•75 
5 

**5 


Nails. 

3 
1 
1 


Decimals. 
•1875 
•J15 

•0625 


TABLE  VII. 
Long  Measure. 
1  Mile  the  Integer, 


Yards. 

1000 
900 
800 
700 
600 
500 
400 
300 
200 
100 


Decimals. 
•568182 
'5"364 
•454545 
•3977*7 
'34 

•284091 
•127271 
•X70454 

•113636 
056818 


Carried  over. 


102 

Yards. 

Decimals. 

OA 

'045454 

in 
su 

CA 

ytn 
4U 

•xrZZlzLi 

*in 
oU 

•UI  /U4u 

'  on 

m  ton  a 
Ul  JJ04 

10 

•005682 

9 

•005114 

8 

•004545 

7 

.003977 

6 

■UUJ4USf 

5 

.002841 

4 

.002273 

3 

.001704 

2 

.001136 

1 

000568 

Feet. 

Decimals. 

2 

0003787 

1 

0001892 
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Days. 

30 
20 
10 

8 
7 
6 
5 
4 
3 
2 
1 

Decimals. 

•082192 
054794 
•027397 
•U34657 
•021918 
019173 
•016438 
013693 
•010959 
•008219 
•005479 
•002739 

Hours. 

11 
10 
9 

8 

.  r 

6 
5 
4 
3 
2 
1 

Decimals. 

•458333 

•416666 

•^75 

•333333 

•291666 

•25 

•208333 

•166666 

•125 

083333 

•041666 

1  Day  the  Integer. 

minutes. 

Decimals. 

Hours. 

Decimals. 

30 

•020833 

23 

•958333 

20. 

•013888 

22 

•916666 

10 

•006944 

21 

•375 

9 

•00625 

20 

•833333 

8 

•005555 

19 

•791666 

7 

•004861 

18 

•75 

6 

•004166 

17 

•708333 

5 

•003472 

16 

•66C666 

4 

•002777 

15 

•625 

3 

•002083 

14 

•583333 

£ 

•001388 

13 

•541666 

1 

•000694 

12 

•5 

Inches. 

6 
5 
4 
3 
2 
1 


Decimals. 

0000947 

•000079 

•0000632 

•0000474 

•0000316 

•0000158 


TAJpLE  VIII. 

Liquid  Measure. 

I  Gal.  the  Integer. 

Quarts  the  fame  as 
qrs.  in  Table  VI. 


Pint, 
3  Gills. 

2 
1 


125 
•09375 
•0625 
•03125 


TABLE  IX. 
Time. 
1  Year  the  Integer. 
Months  the  fame  as 
Pence  in  Table  II 


Days. 

Decimals. 

:>65 

1-000000 

300 

821928 

200 

•547945 

100 

•273973 

90 

•246575 

80 

•219178 

70 

•191781 

i  60 

•164383 

50 

•136986 

40 

•109589 

General  Rule. 

To  find  the  value  of  goods  in  Federal  Money.— Ma Iti ply  the 
price  and  quantity  together;  point  off  in  the  product,  for  denomi- 
nations lower  than  dollars,  as  many  places  as  there  are  in  the  giv- 
en price  ;  or,  if  there  be  decimal  places  in  the  quantity  also,  ac- 
cording to  the  rule  for  multiptlicatiob  of  decimals.  This  is  really 
multiplication  of  decimals,  the  dollar  beiag  considered  the  unit. 

Examples. 

1.  Find  the  cost  of  823  yards,  at  $1. 29c.  a  yard, 

823x$  1. 29c.  =$  106 1.67c.  Ans, 

2.  Find  the  value  of  56yds.  2qrs.  at  $3.1  lr.  per  yard. 

56yds.  2qrs.=56o;  and  56-5x3-1  l=|$175.'7Jc.  5m.  Ans. 

3.  What  must  I  pay  for  6|yds.  at  $5.50c.  per  yard  9 

Ans.  $33.68c.  7m.  '5. 
Bought  7f£yds.  at  34 cents  per  yard;  what  did  Ijwy  for  the* 
whole  ?  Ans,  $2.62^c. 
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COMPOUND  MULTIPLICATION* 

IS  extremely  useful  in  finding  the  value  of  Goods,  &c.  And  m 
in  Coin  pound  Addition,  we  carry  from  the  lowest  denomination  to 
the  next  higher,  so  we  begin  and  carry  in  Compound  Multiplication  : 
One  general  rule  being  to  multiply  the  price  by  the  quantity.  The 
reason  of  the  following  rules  is  obvious. 

CASE  I. 

When  the  quantity  dot*  not  exceed  12  yardss  pounds,  j»c :  Set  down 
the  price  of  1,  and  place  the  quantity  underneath  the  least  denomi- 
nation, for  the  multiplier,  and,  in  multiplying,  by  it,  observe  the 
same  rules  for  carrying  from  one  denomination  to  another  as  in 
Compound  Addition. 

Introductory  Examples. 


1. 

2. 

3. 

4. 

£ 

s.  d. 

£  s. 

d.     D.  d.  c. 

m.  £ 

s. 

d. 

Multiply  15 

17  1 

25  12 

8     8    5  1 

7  67 

18 

H 

by 

2 

3 

4 

5 

Prod.  31 

14  2 

34    0  6 

8 

6. 

6. 

7. 

8. 

D.  c. 

£  s. 

d. 

£     s.  d. 

E.  D. 

d.  c. 

m. 

4  75 

13  12 

11 

31    16  8f 

2  7 

8  9 

1 

6 

7 

8 

9 

9. 

10. 

11. 

12. 

£    s.  d. 

£ 

s,  d. 

D.   c.  m. 

£ 

8. 

d. 

4    13  4f 

8 

15  11} 

35    87  5 

14 

17 

8-i 

10 

11 

12 

9 

r 

133 

19 

2*. 

In  the  last  example,  I  say,  9  times  1  is  9  farthings =2 Jd.  I  set 
down  J  and  carry  2,  saying,  9  times  8  is  72,  and  2  1  carry  makes 
74  pence,  =6s.  2d.  1  set  down  2  in  the  pence  and  carry  6 ;  then, 
9  times  7  (the  unit  figure  in  theshiliings)  is  63,  and  6  1  carry  is  69, 


*  The  product  of  a  number, confiding  of  feveril  parts  or  denominations, by 
any  fimplc  number  whatever,  will  be  exprc/Teg)  by  taking  the  product  of  that 
fimple  number,  and  each  part  by  itfelf,  as  fo  many  difhndt  queftions :  Thus 
£23  los.  *>d.  multiplied  by  will  be  165  75s.  45d.=(by  taking  the  {hilling* 
from  the  pence,  and  the  pounds  from  the  (hillings,  and  placing  them  in  the 
fliillings  and  pounds  refpe&ively,)  £\ 68  ll's.  Cd.  and  this  will  be  true  when  the 
multiplicand  is  any  compound  number  whatever. 
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I  set  down  9  under  the  onit  figure  of  the  shillings,  and  carry  6, 
saying,  9  times  1  is  9,  and  6  I  carry  is  15,  then  I  halve  15,  which 
id  7  and  1  over,  which  I  set  in  the  ten's  place  in  the  shillings,  and 
(hat,  with  the  9,  makes  19  shillings ;  then  I  carry  the  7  as  pounds : 
Lastly,  9  times  4  js  36,  and  7  1  carry,  are  43  pounds :  I  set  down 
3  and,  carry  4,  saying,  9  times  1  is  9,  and  4  1  carry  makes  13,  which 
I  set  down,  and  the  product  is  £133  19s.  ££d. 

Practical  Questions. 

Ao/c  The  facility  of  reckoning  in  the  Federal  Money  compar- 
ed with  pounds,  shillings,  &c.  may  be  seen  from  the  examples  in 
this  and  the  following  cases  ;  where  the  same  questions  are  giveu 
in  both  the  currencies,  as  near  as  can  be,  avoiding  small  fractions. 

In  the  following  examples  in  this  and  the  succeeding  cases,  the 
price  in  pounds,  or  shillings,  &c  is  in  the  currency  of  New  Jersey, 
Pennsylvania,  Delaware,  and  Maryland,  where  the  dollar  is  7s.  6d. 
in  the  last  example  in  each  case  ;  in  the  last  example  but  one,  the 
price  is  in  the  currency  of  New  York  and  North  Carolina,. where 
the  dollar  is  8s. ;  and  in  the  other  examples,  in  the  currency  of 
New  England,  where  the  dollar  is  6s.  Thus  in  the  3d  example, 
the  price,  9s.  lOd.  in  the  currency  of  New  York,  &c.  is  equal  to 
122c.  9m. ;  and  in  example  4th,  the  price  13s.  7£d.  =  181c.  7m. 

1.  What  will  9  yards  of  cloth  at  $  g^  ^  ^  per  yard,  come  to  ? 

£0  5s.  4d.    price  of  one  yard,    *88c.  9m. 
Multiplied  by  9      yards.  9 


Ans.  £2    8    0    price  of  9  yds.     $8  00  1 

o    *      j     *S   15s.    4d.    }  ,  _i  $  £2    6s.  } 

2.  3  yards  .at  J  ^  fi5c  6m  j  per  yard  -  j  $?  66c  ^  J 

«     a             59s.    lOd.      >  i  £2    19s.  > 

Hl  22c-  9m.  S  '  '  m         (p  37c.  4m.  J 

4     o  \  13«-    7i<*-    )  „     _  <  £6  2s.  7±d.  I 

-                       (  $1  81c.  7m.  S  "  ~~  $$16  35c.  3m.  \ 

CASE  II. 

When  the  multiplier,  that  is,  the  quantity,  is  above  12  :  You  must 
multiply  by  two  such  numbers,  as,  when  multiplied  together,  will 
produce  the  given  quantity. 

Examples. 

1 .  What  will  144  yards  of  cloth  cost  at  j  **je  ^  j  per  yard  7 

£  *.  d.  c.  m. 

0   3   51  price  of  1  yard.     -5764         Or,  -5764 
Moltiplyby  12  144  12 

Produces    2    1    6  price0  of  12  yards.  23056 
Multiplied  by       12  23056 


5764 


Answer  £24  18   O  price  of  144  yards.   83-0016 

Ans.  *83  0016 


COMPOUND  MULTIPLICATION. 


205 


1  Questions* 

5  9s.  lOd. 
I  $\  22c.  9m 
J  13s.  7}d. 
i$l  81c.  7m 


3%  27 


4.    44  - 


Aniwers. 

6d. 
8m.  * 
J£13  5s.  6d. 
I  $33  I8c.  3m. 
)  £29  198.  6d. 
{  $79  94c.  8m. 


CASE  111. 


When  the  quantity  is  such  a  number  >  as  that  no  two  numbers  in  the 
table  will  product  it  exactly  :  Then  multiply  by  two  such  numbers 
as  Come  the  nearest  to  it ;  and  for  the  number  wanting,  multiply 
the  given  price  of  one  yard  by  the  said  number  of  yards  wanting, 
and  add  the  products  together  for  the  answer  ;  but  if  the  product 
of  the  two  numbers  exceed  the  given  quantity,  then  find  the  value, 
of  the  overplus,  which  subtract  from  the  last  product,  and  the  re- 
mainder, will  be  the  answer. 

Examples. 

1.  What  will  47  yards  of  cloth,  at 
come  to  ? 

£  s.  d. 

0  17  9  price  of  1  yard* 
Multiplied  by  5 


J  17s.  9d. 
|  $2  95c.  8m. 


j  per  yard, 


Produces  4 
Multiplied  by 


8  9  price  of  5  yards. 

9 


$*958 
47 

$0706 , 
11832 


Produces  39  18  9  price  of  45  yards. 
Add     115  6  price  of  2  yards. 


Aos.  $139-026 


Ans.  £41  14  3  price  of  47  yards. 
Note.    This  may  be  performed  by  first  finding  the  value  of  48 
yards,  from  which  if  you  subtract  the  price  of  1,  the  remainder 
will  be  the  answer  as  above. 


Questions. 

2.  75  yards,  at 

3.  67$  -  -  -  - 

4.  59  .... 


$5«.  7$d. 
<93c.  7|m. 
J  16*.  4d. 

4c. 
)  10s.  Od. 
($1  33cf 


r  yard 


Answers. 
£21  Is.  rOJd. 
*  $70  3lc.  24m. 
£55  2s-  6*1 
$137  81c. 
<  £29  10a.  Od. 
I  $78  66c.  6m. 


CASE.  IV. 

When  the  quantity  is  any  number  above  the  Multiplication  Table  : 
Multiply  the  price  of  1  yard  by  10,  which  will  produce  the  price 
of  10  yards:  This  product,  multiplied  by  10,  will  give  the  price  of 
100  yards ;  then,  you  must  multiply  the  price  of  one  hundred  by 
the  number  of  hundreds  in  your  question  ;  the  price  of  ten,  by  the 
number  of  tens  ;  and  the  price  of  unitr,  or  1,  bv  the  number  of 

O 
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units :  Lastly,  add  these  several  products  together,  and  the  sum 
will  be  the  answer. 

Examples. 

1.  What  will  359  yards  of  cloth,  at  <  4s.  7Ad.  )  , 
mount  to  ?  I  77c.  lm.  \  Per  *ard' 

£  *.  d.  c  m. 

0  4  ?i  price  of  1  yard.  *771 

-   35S 

10  

^   (5939 

2  6  3  price  of  10  yafds.  3855 
10  2313 

23  2  6  price  100  yds,  Ans.  jj276'78P 
3 

69  7  6  price  of  300  yards. 
6  times  the  price  of  16yds.=ll  11  3  price  of  60  yards. 
9  times  thg  price  of  1  yd..=  2  1  7}  price  of  9  yards. 

Answer  £83  0  4£  price  of 359  yards. 

2  297  vards  at  i  ,7>'  I  per  vard  =±  $  * 256  13*'  7*d'  I 

z,  mi  yards  at  j  ^  88c  2m  £  per  yaru  -  j  ^  Q5c  4ffl  j 

<*  a**          $9a-  nid-      t  £235  Os.Sjd.  > 

s.  47*  -  -  •         66c  6^m  j   j  ^?83  40c-  6im 

.   R19           J  5s.  lOd.        }  _  $  £149  6s.  8d. 

4.  six  J  jQ  72^c#    J  -  J  j373 

r  i  18«-  9d.        J  ^  $  £717  3s.  9d.  > 

765  -  -  -    j  j2  50c.        $ $  $1012  50c.  $ 

CASE  V. 

To the  value  of  one  hundred  weight:  As  112  is  the  gross 
hundred,  so  112  farthings  are  =2s.  4d.  and  112  pence  =9s.  4d. ; 
therefore,  if  the  price  be  farthings,  or  not  more  than  3d.  multiply 
2s.  4d.  by  the  farthings  in  the  price  of  1  lb.  or,  if  the  price  he 
pence,  multiply  9s.  4d.  by  the  pence  in  the  price  of  1  lb.  and  in 
either  case,  the  product  will  be  the  answer. 

Examples. 

1.  What  will  1  Cwt.  of  chalk  come  to  at  ^  gc^'lra  \  Per  Poun<* 
112  farthings  =  0   2   4  price  of  1  Cwt.  at  }  per  lb.  *021 
ljd.  =  6  farthings  in  the  price.  112 

Answer  £0  14   0  price  of  1  Cwt.  at  1£  per  lb.  42 

  21 

21 


Ans.  2-352 
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2.  1  Cwt.  of  tin  at  2  jd.  per  lb.  f  2  4  price  of  1  Cwt.  at  }d.  per  lb. 
•03125  9  larihings  in  the  price  of  1  lb. 


112 

6250 
3125 
3125 


Ant.  £l  1  0  price  of  1  Cwt,  at  2|  per  lb. 


Anfl.  $3-50000 

3.  1  Cwt,  of  lead  at  j  n^g*    \  lb.  ?  9  4  pr.  of  1  Cwt.  at  Id.  per  ll>. 

*    '     **  7  pence  in  the  price  of  lib. 


*.  J. 

P 

peoce  in  tbe  price  < 
£3  5  4  pr.  of!  Cwt  at  7d.  per  lb. 


Ans.  $10-976. 
Questions.  Aoswers 
4.  1  Cwt.  of  copper  at  OJd.  per  lb.  =  £0  7s. 

1  £2  2a.  ) 
I  $5  60c.  $ 


.     ,  ,  3d. 

Iff 


s 


CASE  VI. 

To  the  value  of  a  hundred  weight,  when  the  price  of  lib.  is 
any  number  of  pounds  and  shillings;  or  shillings,  pence  and  far* 
things:  Multiply  the  price  of  1  lb.  by  7,  its  product  by  8,  and  this 
product  by  2 ;  which  last  product  will  be  tjie  answer  required  : 
tor  7X8X2=112.  ' 

Examples. 

1.  What  will  1  cwt.  of  tobacco  cost  at  |  per  lb. 

£.  s.  d.  '  D. 

0    5  7|  price  of  1  lb.  -9375 
7  112 


1  19  4$  price  of  7  lb.  18750 
8  9376* 


15  15  0  price  of  56  lb.  or  £  cwt 


9375 


2  $105-  Ans. 


Ans.  £31  10  0  price  of  112 lb.  or  1  cwt. 

Questions.  Answers. 

?     t  C  9s.   6d.  i  C      £53  4s.  j 

•    1  "  *  '  I  $1  58J*.  J  "  '  '  "  \   $177  33$c.  ? 
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4.1.Cwt.,«}^8»tjperIb. 

,  .  $  13a.  4«l.  I 

° '  1  *  '  '   I  $1  77Jc.  J  '  *  * 

P  ,  C  22s.  6d.  7 

6<  1  -  *  '   I  $3  00c.  }  '  •  • 

Practical  Qjukstions  in  Weights  and  Measures. 

1.  What  is  the  weight  of  4  hogsheads  of  sugar,  each  weighing 
7cwt.  3qrs.  19lb.  »  Ans.  31cwt.  2qrs.  20lb. 

%  What  is  the  weight  of  6  chests  of  tea,  each  weighing  3cwt. 
2qrs.  9lb.  ?  Ans.  21cwt.  Iqr.  26lb. 

3.  if  I  am  possessed  of  \\  dozen  of  silver  spoons,  each  weigh- 
ing 3oz.  5pwt. — 2  dozen  of  tea  spoons,  each  weighing  15pwt.  Mgr. 
— 3  silver  cans,  each  9oe.  7pwt. — 2  silver  tankard*,  each  21oz. 
15pwt.  and  6  silver  porringers,  each  lloz.  18pwt.  pray  what  is  - 
the  weight  of  the  whole  ?  Ans.  181b.  4oz.  3pwt. 

4.  In  35  pieces  of  cloth,  each  measuring  27}  yards,  how  many 
yards?  Ans.  971}  yards. 

5.  How  much  brandy  in  9  casks,  each  containing  45ga|.  3qts. 
Ipt  ?  Ans.  412gal.  3qls  lpt. 

6.  If  I  have  9  fields,  each  of  which  contains  12  acres,  2  roods 
and  25  poles ;  how  many  acres  are  there  in  (he  whole  ? 

Ans.  U3A.  3r.  25p. 


£94  29s.  4d.  i 
$316  61c.  2m.  $ 
£14  13s.  4d.  7 
£186  66§c.  $  . 
;  £126  Os.  Od.  i 
14336  00c,  $ 


COMPOUND  DIVISION* 

IS  the  dividing  of  numbers  of  different  denominations  :  In  doing 
which,  always  begin  at  the  highest,  and  when  you  have  divided 
that,  if  any  thing  remain,  reduce  it  to  the  next  lower  denomina- 
tion, and  so  on,  till  you  have  divided  the  whole,  taking  care  to  tet 
down  your  quotient  figures  under  their  respective  denominations. 

Introductory  Examples, 
1.  2.  3 

£     s.    d.  D.    d.  c.  iq.  £     s.  H. 

Divide  549    17    9  by  5       3)14    1    9    6  4)731    5  10£ 


Quot.  £109    19  6£ 


*  To  divide  a  number  constating  of  several  denominations  by  any  simple 
number  whatever,  is  the  same  as  dividing  all  the  parts  or  members  of  which 
that  numKr  is  composed,  by  the  asme  number.  And  this  will  be  true  when 
any  of  the  parts  arc  not  an  eiact  multiple  of  the  divUor;  for,  by  conceiving 
the  number,  by  which  it  exceeds  that  multiple,  to  have  its  proper  value  by  be- 
ing placed  in  the  next  lower  denomination,  the  dividend  will  still  be  divided 
into  parts, jnd  the  true  quotient  found  as  before  :  Thus  Jb'4l  l?s.  fd.  divided 
by  t:,  will  be  the  same  as  £ti6  117s.  4£d.  divided  by  f,  which  is  equal  to  £ti 
U  s.  7d.  as  by  the  rule. 
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4.  5.  6.  7. 

JE  8.  d.  &  «.  d.  D.  c.  m.  £   s.  d. 

2)97  19  10$        6)37  U  4}        7)25  49  4        8)739  12  1* 

£48  19  I  If 


8.  9.  10.  11. 

D.  c.  £  «.  d.  X  t.   d.  LO.d.  cm. 

10)37  50        10)79  13  9£       11)58  19#11£*     12)3  9  8  7  6 


lu  tbe  first  example,  having  divided  the  pounds,  the  4,  which 
remains,  is  4  pom  ids,  which  are  equal  to  80  shillings,  and  17  in  the 
shillings  make  97  ;  i  then  find  6  is  contained  19  times  in  97,  and  2 
over:  I  set  dotvn  19  under  the  shillings,  and  reduce  (he  2 shillings, 
which  remain,  into  pence,  and  they  make  24,  and  the  9  pence,  in 
the  question,  added,  make  33  :  Then  how  often  5  in  33  ;  1  'find  it 
6  times,  and  3  over:  I  set  down  6  under  the  pence,  and  reduce  the 
3  pence,  which  remain,  to  farthings,  and  they  make  12  ;  then,  how 
often  5  in  12  ;  f  find  it  to  be  twice  :  I  therefore  set  down  }d.  am) 
the  2  which  remains,  is  J  of  a  farthing,  which  I  make  no  account 
of. 

12  13  14  15 

T.  cwt.  qr.  ft  oz.  dr.  T.  cwt.  qr.  ft  ewt.  qr.  ft  lb  oz.dr. 
3)29  13  2  26  12  13    4)6  11  3  19    5)14  1  12    6)10  13  9 


16.  17.  18.  •  19. 

ft  oz  ft  oz.  pwt.  gr.  ft  oz.  pwt.  £r.  ft  oz.  pwt.  gr. 
7)20  13    8)7  10   15  2    9)56  9  13  19    10)849    11    12  14 


20.  21. 
M.  w.  d.    h.  m.        M.   d,    b.    m.  22. 

i>)6    3    5    10    29       7)9    21    12    45       8)3s.  25°  55'  %h'' 


23.  24. 

9)10°    45'    38"  12)180p    37'  29" 


25.  Snppose  thai  two  places  lie  east  and  west  of  each  other,  and 
it  is  fonnd  by  observation  that  it  is  noon  at  the  former  2  hours,  6' 
30" sooner  than  at  the  latter  ;  how  many  degrees  are  they  asunder  ? 
4')2h.  &  3C'  heduce  the  hours  and  minutes  to  min- 

 «     ntes,  then,  minutes  divided  by  4'  give*  de- 

31°  37'  30"  Ans.    grees  in  the  quotient  * 

•  Became  3600,  the  whole  circumference  of  the  earth,  divided  by  14,  the 
hoars  in  a  day,  give  15°  for  one  hour  or  60  minutes :  and  604-1 5 =4  for  one 
degree. 
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26.  The  longitude  of  Cambridge  it  4h.  44'  17",  and  that  of  Phi- 
ladelphia, 5h.  0*  43* ;  how  many  degrees  difference. 

4°  6' 30"  Aw. 

Practical  Questions. 
CASE  I. 

Having  the  price  of  any  number  of  yards,  pounds,  4»c.  which  is 
*&ki\the  pence  table;  or  is  a  composite  number,  to  find  the  price  of 
one  yard,  pound,  fyc.  tose'thte  following  rule.  If  the  quantity  do  not 
exceed  12,  proceed  by  setting  down  the  price,  and  dividing  it  by 
the  quantity;  which  quotient  will  be  the  price  of  one  yard,  re- 
quired ;  but  if  the  quantity  exceed  1$,  then  divide  by  soch  num- 
bers, as,  when  multiplied  together,  will  produce  the  quantity,  and 
the  last  quotient  will  be  the  value  of  1  yard,  required. 

Examples. 

.1.  If  9  yards  of  cloth  cost  £4  3s.  7£d.  what  is  it  per  yard  ? 

£   s.  d. 

9)4   3  7J- 


Ans. 

2.  If  7  ells  cost  £5  17s.  5d.  what  cost  1  ell?   Ans.  16s.  9{d. 

3.  If  1 1  sheep  cost  £6  5s.  9d.  what  did  each  cost  ?  Ans.  1  Is  5Jd. 

4.  If  12  gallons  of  rum  cost  £8  Us.  9£d.  what  is  it  per  gallon? 

Ans.  14s.  3Jd. 

5.  If  84  cows  cost  £253  13s.  what  is  the  price  of  each  ? 

Ans.  £3  Os.  4§d. 

6.  If  132  bushels  of  corn  cost  £20  12s.  6d.  what  is  that  per  bush* 
el?  Ans.  3s.  l£d. 

7.  If  11  sheep  cpst     6.63c.  what  is  the  price  of  each  i 

Ans.  $2.33c. 

8.  If  84  cows  cost  &863.52c.  what  is  the  price  of  one  ? 

Ans.  $10.28c. 

9.  If  J  32  bushels  of  corn  cost  $66  what  is  the  price  of  a  bushel  ? 

Ans.  50c. 

Note.  If  there  be  a  remainder  after  the  division  by  one  of  the 
parts  of  a  composite  number  before  the  last,  that  remainder  must 
be  divided  according  to  the  rule  for  division  effractions,  as  in  the 
following  example. 

10.  If  35  yards  cost  £37  1  Is  what  is  the  price  of  one  yard  ? 

£  s. 

35=5X7  5)37..  1 J 


7)  7  .  .  10  .  .  2  .  .  lfqr. 

•    •  115     lffqr.  An?. 

In  dividing  the  farthings  by  7,  there  is  a  remainder  of  6fqrs. 
vvhtch  is  to  be  divided  by  7  lo  obtain  the  wJhole  answer.  Now  6  j«s 
y,  and  V-^7==a**>  which  must  be  annexed  to  farthing  in  the  laft 
quotient. 
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11.  If  42  bushels  of  wheat  cost  ^48. 57c.  what  coat*  one  bushel  ? 

Ans.  $1.15^0. 

12.  What  do  I  pay  a  pound  for  cotton,  when  991b*.  cost  £6  2s.  4d. 

Ata.  Is.  2ffl. 

CASE  II. 

Hazing  the  price  of  a  hundred  weight,  to  find  the  price  of  1  ft : 

Divide  the  given  price  by  8,  that  quotient  by  7,  and  this  quo- 
tient by  2,  and  the  last  quotient  will  be  the  price  of  1  Ik  required. 

Examples. 

1.  If  1  cwt.  of  flax  cost  £2  7s.  fid.  what  is  that  per  ft  ? 

8)  £2  7s.  8d. 

7)0    5  14 

2)0   0  lOd.Ofqr. 

0   £  5^d.  price  of  1  pound. 

2.  At  £3  10s.  per  cwt.  what  cost  1ft  ?  An 8.  7Jd, 

3.  At  £6  6s.  per  cwt.  what  cost  lft  ?  Ar»  Is  l£d. 

4.  At  £42  lis.  8d.  per  cwt.  what  cost  1  ft  ?  Ans.  7s.  7Jd. 

5.  At  $5.80  per  cwt.  wbat  cost  1ft?  Ans.  5c. 

6.  At  $2.33c.3m,  per  cwt.  what  cost  1ft?  Ans.  2c  9T%m. 

7.  If  1  cwt.  cost  $156,  what  is  the  price  of  1  ft  ?  Ans.  $1.39$c. 

CASE  III. 

Having  the  price  of  several  hundred  weight,  to  find  the  price  per  ft : 
Divide  the  whole  price  by  the  number  of  hundreds,  which  will  give 
the  price  per  cwt.  and  then  proceed  as  in  the  last  Case. 

Examples. 

1.  If  5  cwt.  of  sugar  cost  £13  8s.  4d.  what  is  that  per  ft  ? 
5)  £13  8s.  4d. 


8)  2  13  8  price  of  1  cwt. 

7)  0  6  8}d.  price  of  14  ft  or  -}  cwt. 

2)  0  0  lljd.  price  of  2  ft  or  5V  cwt- 

0  0  5}  price  of  1  ft. 

2.  If  8  cwt.  cocoa  cost  £15  17s.  4d.  what  is  that  per  ft?  Aos«4>Ad. 

3.  If  3}  cwt.  of  sugar  cost  £9  17s.  2d.  what  is  that  per  Jfe  ? 

Ans.  6i-d. 

4.  If  If  cwt.  of  cotton  Wool  cost  £6  10s.  M.  what  is  that  per  fc  ' 

AM.  U. 
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If  S  cwt.  of  raisins  cost  $50.5Sc.  what  eo»t  1ft? 

$ 

3)6052 
8)16.04 
7)  2.105 
2)  .300f 


G.  If  3|  cwt.  cost  $  17.56c.  what  is  one  ft  ? 

7.  If  1 H  cwt.  cost  $87. 33c.  what  cost  1  ft  ? 

8.  If 3^  cwt  cost  $3.64,  what  cost  1  ft?  Ans.  lc. 
Note.    This  Case  pro?es  the  6(h  in  Compound  Multiplication. 

CASE  IV. 

Having  the  price  of  any  number  of  yards,  4»c.  to  find  the  price  of 
1  yard:  Di?ide  the  price  by  the  quantity,  beginning  at  the  highest 
denomination,  and,  if  any  thing  remain,  reduce  it  into  the  next, 
and  every  inferiour  denomination,  and  .at  each  reduction,  divide  as 
before,  remembering  each  time,  to  add  the  ode)  shillings,  pence,  &c> 
if  there  be  any,  and  yon  will  have  the  value  of  unity  required. 

Note.  If  there  be  J,  \  or  f  of  a  yard,  pound,  fee.  multiply  both 
the  price,  and  quantity  by  4,  and  then  proceed  as  above  directed  ; 
or,  in  federal  money,  work  by  decimals. 

Examples. 

1.  If9H*offig«cost  J^lSJlij-'hataretheyper*? 

Ik  £     s.  d. 

quantity  =  95*  Price  =*  16    13  6J 

Mult,  by      4  4 

Produces  382  for  a  divisor.  Product  £66    14    3  lor  a  dividend. 

382)66    14  3  (0    3    5}  |}|  per  ft. 

20  $  cm. dec  cm. 

  d5i=95-5)56-59375(-58  2+Ans. 

382)1334(3  ,  4775 

1146   

  7843 

188  7640 

12  

  2037 

382)2259(5  1910 
1910   

349 

 4 

382)1396(3 
1146 


1275 
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2.  If  147  bushels  of  rye  cost  £47  12s.  6d.  what  is  it  per  bosh- 
el  ?  Ans.  $».  5} d. 

3.  If  331  yards  of  baize  cost  £25  13s.  9£d.  what  is  it  per  yard  ? 

Ans.  15s.  5Jd. 

4.  If  147lbs.  cost  {158  76c.  what  is  the  price  of  1  pound  ? 

Ans.  {1  8c. 

0.  Bought  33Jyds.  of  cloth  for  $85  63c.  2m. ;  what  did  I  pay  a 
yard  ?  Ans.  {2  57c.  5m. 

Note.    This  provfes  the  3d  and  4th  Cases  in  Multiplication. 

Practical  Questions  in  Money. 

t  £273  9s  4d  ^ 

1.  Divide  ^  £qh  55C  5^  \  aaiong  5  men  and  4  women,  and 

gire  the  men  twice  as  much  as  the  women. 

Men.  Women.  £  s.  d.  £  s.  d. 

5  and  4  Divide  by  14)273  9  4(19  10  8=1  woman's  share. 
Mult,  by  2  14  4  women. 


10  shares.                 133     78    2  8= women's  share. 
Add   4  women's  shares.       126      "  ■  ■  ■ 
_                           —   £19  10  8 
14  the  number  of  equal    7  2* 
shares  in  the  whole  20  ■ 
=Di?isor.               —  £39    1  4=1  man's  share. 
14)149(10  5  men. 

14   - — 

—  £195   6  8=men'a  share. 

9     78    2  8=women's  share. 
12  

—  £273    9  4  Proof. 
14)112(8   

112 

D. 

14)911-555(65.111+  =1  woman's  share. 
84  4  women. 


71      260-444=womeo*s  share. 
70   

  65-111  + 

15  2 
14   

  130  222+  =1  man's  share. 

15  5 

  651-111+  =mWs  share. 

15  260-444+  =woraen,3  share. 


14 


911-555+  Proof. 
P 
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2.  Divide  .€120  179.  4d.  among  7  men  and  7  women,  and  give 
the  women  3  times  so  much  as  the  men. 

Ans.  £4  6*  4d.=a  man's  share.    £12  1 9s.  =a  woman's  share. 

3.  Divide  £39  12s.  6d.  among  4  men,  6  women,  and  9  boys : 
Give  each  man  double  to  a  woman,  and  each  woman  double  to  a  boj. 

Ans.  £\  Is.  6d.=a  boy's  share.  £2  2s.  10d.=a  woman's 
share.    £4  5s.  8d.=a  man's  ditto. 

4.  Divide  5  guineas  among  8  men  : — Give  A  3d.  more  than  B, 
and  B  8d.  more  than  C,  &c.  Ans.  H's  shares  15s.  2d. 
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i 

RULES  for  reducing  the  Federal  Coin,  and  the  currencies  of  the 
several  United  States  ;  *lso  English.  Irish,  Canada,  Nova-Scotia, 
Livre^Touroois  and  Spanish  milled  Dollars,  each  (o  the  par  of  all 
the  others.*  4- 

I.  To  reduce  JVew  Hampshire,      1.  Reduce  £349  t9s.  Id.  t* 

Massaehu$ett9,  Mode   hland,  dollars. 

Connecticut,  and  Virginia  cur-      '9  ="=  ±  the  shillings. 

rency  :  '05  =  odd  shillings. 

1.  To  Federal  Money.  '004  =  qrs.  in  Id. 

Rule. — Reduce  the  shillings,  — — 
pence  and  farthings,  to  decimals,      '954  =  decimal, 
by  Inspection  (Case  3d,  Dec.     3)349-954       D.    c.  nr. 
Frac.)  divide  the  whole  by  3,       1166-513=1166  51  3  An* 
putting  the  comma  one  figure      2.  Reduce  19s.  l|d.  to  dollars, 
further  to  the  right  hand  in  the  $3  19c.  Ans. 

quotient,  than  in  the  pounds  of      3.  Reduce  Is.  to  cents, 
the  dividend,  and  the  quotient         Is.  =  -05  then 
will  be  the  answer  in  dollars,      3)0  5  c.  m. 

cents  and  mills.  0-  1G6|  =  16  6|. 

•  The  Rules  for  the  reduction  of  money  depends  upon  the  relative  value  of 
the  currency  of  different  States,  &c.  This  value  is  given  in  the  several  rules. 
Thus  4  pounds  of  the  currency  of  New  York  and  North  Carolina,  are  equal 
to  3  pounds  of  New  England  and  Virginia ;  4  of  New  England  and  Virginia, 
are  equal  to  3  of  England  ;  4  of  New  England  &c.  are  equal  to  5  of  Pennsyl- 
vania, New  Jersey,  &c;  and  1  pound  of  New  England,  &c.  is  equal  to  seven 
ninths  of  a  pound  of  South  Carolina  and  Georgia,  and  thu3  of  the  others.  The 
rules  are  therefore  obvious,  fn  some  cases,  the  process  is  contracted,  and  the 
contraction  is  given  for  the  rule,  because  the  operation  is  simplified.  .Thus 
the  first  rule  is  equivalent  to  multiplying  the  pounds  and  decimals  by  10  and 
dividing  the  prodnct  by  6,  the  shillings  in  a  dollar.  But  as  0=:  US  the  sum 
is  multiplied  by  xo  in  removing  the  scpantrix  one  figure  to  the  right,  before 
the  division  by  3  is  iTMtk.  The  relative  value  of  a  j,;,  depends  on  the  number 
of  shillings  reckoned  to  the  dollar, — (lie  greater  the  number  of  thtUiags  in  a* 
dollar,  the  less  the  £,  and  the  reverie. 
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it* 


4/ Reduce  Id. 

Ads.  1c.  3fm. 
5.  Reduce  1  qr. 

Iqr.  a  -001041  and 
3)-0  01  041 

0-00  347      3^  milk. 
*.  To  New  York  and  North 
Carolina  currency. 

Rule. — Add  one  third  to  the 
New  Hampshire*  fee.  sum,  and 
the  sum  total  will  be  the  New 
York,  fee.  currency. 

Reduce  £100  New  Hampshire, 
fee.  to  New  York,  fee. 
£ 

3)100 

+  33  9  B 


£133  6  8  Aos. 

3.  To  Pennsylvania,  New  Jer- 
sey, Delaware  and  Maryland  cur- 
rency. 

Rule.— Add  one  fourth  to  the 
New  Hampshire,  fee.  sum. 

Reduce  £100  New  Hampshire, 
Sic  to  Pennsylvania,  fee. 
4)100 
+  25 

£125  Ans. 

4.  To  South  Carolina  and  Geor- 
gia currency, 

Rule.-r-r-Multiply  the  New 
Hampshire,  fee.  sum  by  7,  and 
di? ide  the  product  by  9,  and  the 
quotient  is  the  answer. 

Reduce  £l00New  Hampshire, 
fee.  to  South  Carolina,  fee. 
100 
7 

9)700 
£77  15  6|  Ans. 

5.  To  English  Money. 

Rule. — Deduct  one  4th  from 
ibe  New  Hampshire,  fee.  sum. 

Reduce  £100  New  Hampshire, 
fec<  to  Eoglish  Money. 


4)100 
—  25 

£75  Answer. 
6.  To  Irish  Money. 
Rule.-— Multiply  the  New 
Hampshire,  fee.  su^n  by  13,  and 
divide  the  product  by  16. 

Reduce  £100 New  Hampshire, 
fee.  to  Irish  Money. 
100 

4x3+tbegtven  suin. 

400 

3 

1200 
+  100 

16=4X4)1300 

4)325 

£81  5  Ans. 

■  ^  7.  To  Canada  and  Nova  Scotia 
currency. 

Rule.-?— Multiply  the  New 
Hampshire,  fee.  sum  by  5,  and 
divide  the  product  by  6. 

Reduce  £100  New  Hampshire, 
fee.  to  Canada,  fee. 
100 
5 

6)500 

J?83  6  8  Answer. 

8.  To  livres  Tournois* 

Note.  12  deniers,  or  pence, 
make  1  sol,  or  shilling,  20  sols, 
or  sous,  1  livre,  or  pound. 

Rule.- — Multiply  the  New 
Hampshire,  fee.  pounds,  by  17£, 
and  the  product  will  be  livres : 
Or,  multiply  the  sum  in  shillings 
by  7 :  Divide  the  product  by  8V 
and  the  quotient  will  lie  livres, 
sous,  fee. 
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Reduce  £lOONew  Hampshire, 
&c  to  Livres  Tournois. 
100        Or,  100 


Ads.  1750  lir. 


8)14000 


—  Ads.  1750  livres. 
ld.=lsou.  5£deniers.:=17£80U9. 
£l=17|  livres. 

II.  To  reduce  Federal  Money,  to 
New  England  and  Virginia 
currency. 

Rale.— Multiply  the  Federal 
money  by  3,  and  if  it  consist  of 
dollars  only,  cot  off  1  figure,  if 
of  cents  also,  cat  off  3,  and  if 
of  mills,  4  figures  at  the  right 
hand  ;  then  reduce  the  figures 
60  cut  off  to  farthings  each  time 
cutting  off  as  at  first  and  the  left 
hand  figures  are  pou&ds,  shit- 
lings,  &c.  Or,  reduce  them  br 
inspection. 

1.  Reduce  $1166  51c.  3m.  to 
New  England  currency. 
$   c.  m. 
1166-51  3 
3 


£3&-953  9 
20 
i" 

s.  19-0780 
12 


III.  To  reduce  New  Jersey,  Penn- 
sylvania, Delaware  and  Mary- 
land currency. 

1.  To  New  Hampshire*  Massa- 
chusetts, Rhode  Island,  Connecti- 
cut, and  Virginia  currency. 

Rule.  Deduct  one  fifth  from 
the  New  Jersey,  &c.  sum;  and 
the  remainder  will  be  New- 
Hampshire,  &c.  currency. 

Reduce  £100  New-Jersey,  &c. 
to  New-Hampshire,  &c. 
6)100 

£80  Answer. 

2.  To  If  em  York  and  North  Ca- 
rolina  currency. 

Rule.  Add  one  fifteenth  to  the 
New  Jersey,  &c.  sum. 

Reduce  £100  New  Jersey ,  &c. 
to  New  York,  &c. 
15=3x6)100 

3)20 

+  6  13  4+giv.  sum. 

£106  13  4  the  Answer. 

3.  To  South  Carolina  and  Geor- 
gia currency. 

Rule:  Multiply  the  New  Jer- 
sey, &c.  sum  by  28,  and  divide 
the  product  by  45,  and  the  quo- 
tient is  South  Carolina  &c. 

Reduce  £100  New  Jersey,  &c. 
to  South  Carolina,  kc. 

100 


•936  =ld.  nearly. 
Or,  18s.     =?  double  of  9. 

Is.      =  6  in  the  2d  place. 
Id.  ==  3-9  or  4qrs.  that 

  [remain. 

199.  Id.  Ans. 

2.  Reduce  45  dollars. 

£13  10s.  Ans. 

3.  Reduce  g!2  7c.  to  N.  E 


money. 


£3  12s.  5  04. 


4X7=28 


400 
7 


45=5X9)2000 

5)311  2  £| 
£6?  4  5  J  Ans. 


REDUCTION  OP  COINS. 


117 


4.  To  English  Money, 

Role.  Multiply  the  New  Jer- 
sey,  4*c.  by  3,  and  divide  tbe  pro- 
duct by  5. 

Reduce  £100  New  Jersey,  &c. 
to  English  money. 

100 
3 

5)300 

£60  Answer. 

5.  To  Irish  Money. 

Rale.  Multiply  the  New  Jer- 
sey, Ac.  by  13,  and  divide  the 
product  by  20. 

Reduce  £100  New  Jersey,  &c. 
to  Irish. 

100 

4x3+lhe  giv.  sum. 


by  10,  and  the  quotient  will  be  li- 
vres, sous,  &c. 

Reduce  £100  New  Jersey 
to  Li v  res  Toornois. 

ioo      Or,  ioo-j  jd^xKout. 

—  — — j  j^x=i4iiT. 

400  aooo 
xoo  7 

Ans.  1 400I1V.  10)14000 

1400 

8.'  To  Spanish  milled  dollars 
Rule.  Multiply  the  New  Jer- 
sey, &c.  pounds  by  2$  aod  the 
product  will  be  dollars.— Or,  mul- 
tiply them  by  8 :  Divide  the  pro- 
duct by  3,  and  the  quotient  wilt 
be  dollars. — If  there  be  shillings 
in  the  given  sura,  for  every  7s. 
6d.  add  1  dollar  to  the  quotient. 

Reduce  £100  10s.  New  Jer- 
sey, &c.  to  dollars. 

100         Or  100 
8  2 


20=4X5)1300 
4)260 


6. 


£65  Answer. 
To  Canada  and  Nova  Scotia 


currency. 

Rule.  Deduct  one  third  from 
the  New  Jersey,  &c. 

Reduce  £100  New  Jersey,  &c. 
to  Canada*  &c. 
3)100 

—  33    6  8 


£66  13  4  Ans. 

7.  To  Livres  Tournois. 

Rule.  Multiply  tbe  New  Jer- 
sey, &c.  pounds  by  14,  and  the 
product  will  be  Livres  Tournois, 
— or  multiply  the  sum  in  shil- 
lings by  7  ;  divide,  the  product 


3)800  200 

  100X|=66$ 

266f      10s.=  l| 

J03.  =  l|   . 

  268  as  be- 

Ans.  268  dol.  [fore. 

IV.  To  reduce  New  York  and  N. 
Carolina  currency. 

1.  To  New  Hampshire,  Massa- 
chusetts, Rhode  Island,  Connecti- 
cut, and  Virginia  currency* 

Rule.  Deduct  one  fourth  from 
the  New  York,  &c. 

Reduce  £100  New  York,  kc. 
to  New  Hampshire,  &c. 
4)100 
—25 

JC75  Answer. 

2.  To  New  Jersey,  Pennsylva- 
nia, Delaware tand  Maryland  cur- 
rency. 


113 


REDUCTION  OP  COINS. 


Raid*  Deduct  one  sixteenth 
from  the  New  York,  &c.  sum. 

Reduce  £100  New  York,  fee. 
to  New  Jersey,  fcc. 

16=4X4)100 

~£6  5 


£93  IS  Answer. 

3.  To  South  Carolina  and Geor- 
gia currency. 

Rale.  Multiply  the  New  York, 
lie.  sum  by  7,  and  divide  the  pro- 
duct by  12:  The  quotient  is 
South  Carolina.  &c. 

Reduce  £100  New  York,&c. 
fo  South  Carolina,  fee. 
100 
7 

12)700 


£58  6  8  Answer. 

4.  To  English  Money. 
Rule.  Multiply  the  New  York, 
tic.  sum  by  9  :  Divide  the  pro- 
duct by  J6,  and  the  quotient  is 
English. 

Reduce  £100  N?w  York,  &c. 
to  English  Money. 
100 
9 

16*=4X4)900 

4)225 
£56  $  Answer. 

$,  To  Irish  Money. 

Rule.  Multiply  the  New  York, 
fee.  sum  by  39 :  Divide  the  pro- 
duct by  64,  and  the  quotient  is  I- 
risb. 

Reduce  £100  New  York,  fee. 
to  Irish  money. 


100 

6x6+  thrice  the 
—  giv.  sum, 
600 

0 

3600 

+300=100  x3 
64=8X8)3900 

8)487  10 


£60  18  9  Ana. 

6.  To  Canada  and  Nova  Scotia 
currency. 

Rule.  Multiply  the  New  York, 
fcc.  sum  by  5,  and  divide  the  pro- 
duct by  8. 

Reduce  £100  New  York,  fee 
to  Canada,  &c. 

100 
5 

8)50Q 

£62  10  Ads. 

7.  To  Livres  Toumois. 
Rule.  Multiply  tbeJNew  York, 

&c.  sum  in  shillings  by  21  :  Di- 
vide the  product  by  32,  and  the 
quotient  will  be  livres,  sous,  &c. 

Reduce  £100  New  York,  kq. 
tp  Livres,  Toumois. 

100  Note. 
20  ld.=l^tou. 

— -     l8.  =  13|80U. 

2000  lU=13{liv. 
21 

2000 
4000 

<82=?4X8)42000 

4)525Q 

Ans.  1312£  litre*. 
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8.  To  Spanish  milled  Dollars 
Rule.  If  the  New  York  sum 
"be  pounds  only,  annei  a  cypher 
to  them,  then  divide  by  4,  and 
the  quotient  is  dollars :  Bat  if  it 
be  pounds  and  shillings,  annex 
half  the  shillings  to  the  pounds, 
and  divide  as  before,  and  the  quo- 
tient is  dollars. 

Reduce  £100  New  York,  fee. 
to  Dollars. 

4)1000 

250  Doll.  Am. 
Reduce  £100  8s.  to  Dollars. 

4)1004 

251  Dolls.  Ads. 

V.  To  reduce  South  Carolina  and 
Georgia  currency. 

1.  To  New  Hampshire,  Massa- 
chusetts, Rhode  Island,  Connecticut 
and  Virginia  currency. 

Rule.  Multiply  the  South  Ca- 
rolina, fee.  sum  by  9,  and  divide 
the  product  by  7. 

Reduce  £100  South  Carolina, 
fee.  to  New  Hampshire,  fee. 
100 
0 

7)900 

£126  11  6)  Ads. 

2.  To  New  Jersey  Pennsylva- 
nia, Delaware  and  Maryland  cur- 
rency. 

Rule.  Multiply  the  South  Car- 
olina,  fee.  sum  by  45,  and  divide 
the  product  by  28. 

Reduce  £100  South  Carolina 
lie.  to  New  Jersey,  fee. 
100 

9x5=45 

900 
5 

28=4X7)4600 

4)642  17  If 

£160  14  3?  Ans. 


3.  To  New,  York  and  Norih 
Carolina  currency. 

Rule.  Multiply  the  Sooto  Car* 
olina,  fee.  sum  by  12,  and  divide 
the  product  by  7. 

Reduce  £100  South  Corolina* 
fee.  to  New  York,  fee. 
100 
12 

7)1200 

£171  8  6j  Anst 

4.  To  English  Money. 

Rule.  From  the  South  Caroli- 
na, fee.  sum,  deduct  one  twenty* 
eighth.  * 

Reduce  £100  South  Carolina, 
fee.  to  English  Money. 
28=4X7)100 

4)14  5  8$ 

—  3  11  6$  from  100. 


.  -  £96    8  6j  Ans. 

5.  To  Irish  Money. 

Rule.  Multiply  the  Sooth  Ca- 
rolina, 4»c.  sum  by  117,  and  di- 
vide the  product  by  112. 

Reduce  £100  South  Carolina. 
4*c.  to  Irish. 

100 

12x9+9  times  • 
—[the  giv^um. 
1200 
9 

10800 
+  100x9=900 

112=4X4X7)11700 


4)1671    8  6| 

4)417  17  If 

£104   9  3f  Ans. 
$.  To  Canada  arid  Neva  Scoti* 
currency* 
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Rule.  Multiply  the  South  Ca- 
rolina,^, sam  by  15,  and  divide 
the 'product  by  14. 

'Reduce  £100  South  Carolina, 
4-c.  to  Canada,  fyc. 

100 

5X3 

500 
3 

14=2x7)1500 

2)214  5  84 


£107  2  10?  Answer. 

7.  To  Livres  Toumois. 

Rule.  Multiply  the  South  Ca- 
rolina, 4*c*  pounds  by  22£,  and 
the  product  will  be  livres. 

Reduce  1001.  South  Carolina, 
<*c.  to  Livres. 

100   Note.  ld.=l$  sous. 
22^  ls.=lilivre. 

  ll.=22£  livres. 

200 
200 
50 

Axis.  2250  livres. 

8.  To  Spanish  milled  Dollars. 

Rule.  Multiply  the  South  Car- 
olina, 4*c.  pounds  by  30,  and  di- 
vide the  product  by  7,  and  if 
there  be  shillings,* turn  them  into 
dolors,  and  add  them. 

Reduce  £100  South  Carolina, 
4-c.  to  Dollars. 
100 

10X3=30 

1000 
3 

7)3000 

Dollars  428$.    Note.  4»8d. 


VI   To  reduce  English  Money. 

1.  To  New  Hampshire,  Massa- 
chusetts, Rhode  Island,  Connecti* 
cut%  and  Virginia  currency. 

Rule.  To  the  English  sum, 
add  one  third. 

Reduce  £100  English  to  New 
Hampshire,  &c. 
3)100 
+  33  6  8 


£133  6  8  Ans. 
2.  To  New  Jersey y  Pennsylva- 
nia, Delaware  and  Maryland  cur- 
rency. 

Rule.  Multiply  the  English 
money  by  5,  and  divide  the  pro- 
duct by  3. 

Reduce  £100  English,  to  New 
Jersey,  £c. 

100 

5 

3)500 


£166  13  4 
3.  To  New  York  and  North 
Carolina  currency. 

Rule.  Multiply  the  English 
money  by  16,  and  divide  the  pro- 
duct by  9. 

Reduce  £100  English,  to  New 
York,  4-c. 
100 

4X4 

400 
4 


9)1600 

£177  15  C}  Answer. 

4.  To  South  Carolina  and  Geor- 
gia currency. 

Rule.  To  the  English  money 
add  one  twenty  seventh. 

Reduce  £100  English, to  South 
Carolina,  4-c. 
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27=3x9)100 


3)11    2  2§ 


+  3  14  Of 


£103  14  Of  Ana. 

5.  To  Irish  Money. 

Kale.  To  the  English  sum  ad«l 
one  twelfth. 

Reduce  £100 English  money  to 
Irian  Money* 

12)100 
+  y8  6  8 

£108  6  8  Ans. 

6.  To  Canada  and  Nova  Scotia 
currency. 

Rule.  To  the  English  sum  add 
ooe  ninth. 

Reduce  £100  English,  to  Can* 
ada,  &c. 

9)100 
•    +    11  2  2| 


£1112  2}  Answer. 

7.  To  Livres  Tournois. 
Rule.    Multiply  the  English 

pounds  by  23 1,  and  the  product 
will  be  livres. 

Reduce  £100  English  to  Li- 
vres Tournois. 

100  Note.  ld.=ljf»ous. 
23$         Is  =lflivre. 

  £l=23ilivres. 

300 
200 
331 

■  Liv.  sou  den. 

Ans.  2333f  Liv.  =2333  6  8. 

8.  To  Federal  Money. 

Rule.  Multiply  the  pound*,  or 
pounds  and  decimals  of  a  jtound 
by  40  and  divide  the  product  by 
9,  and  the  quotient  will  be  the 
dolls,  or  dollars  and  cents. 

1.  Reduce  £60sterling  to  Fed- 
eral money. 


60 
40 


9)2000 


$222.22fct*.  Ans. 

2.  Reduce  £36  10s.  9d.  9 te ri- 
ling to  dollars  and  cents. 

£36  10s.  9d.=  £36.525,  and 
36.525X40  . 

 sb$  162.33$cts.  Ans. 

3.  Reduce  £l  sterling  to  Fed- 
eral money.         Ans.  $4.44fc. 

4.  Reduce  £1003.5  sterling 
to  Federal  money. 

Ans.  4460 
VII.  To  reduce  Irish  Money. 

1.  To  New  Hampshire,  Massa- 
chusetts, Rhode  Island^  Connecticut 
and  Virginia  currency. 

Rnle.  Multiply  the  Irish  sum 
by  16,  and  divide  the  product  by 
13. 

Reduce  £100  Irish,  to  New 
Hampshire,  &c. 

100 

4X4 

400 
4 

13)1600 

£123  1  6fy  Ans. 

2.  To  Ner»  Jersey,  Pennsylva- 
nia, Delaware  and  Maryland  cur- 
rency. 

Rule.  Multiply  the  Irish  sum 
by  20,  and  divide  the  product  by 

Reduce  £100  Irish  to  New 
Jersey,  &c. 

100  

4X5=20 

400 
 5 

13)2000(153  16  11^  Answer. 


V 
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3.  To  New  York  and  North 
Carolina  currency. 

Rule.  Moltiply  the  Irish  sum 
by  64,  and  divide  the  product  by 
39. 

Reduce  £100  Irish  to  New 
York,  &c. 

100 
8x8=64 

800 
8 

  £  8. 

39)6400(164  Answer. 

4.  To  South  Carolina  and  Geor- 
gia currency* 

Rule.  Multiply  the  Irish  sum 
by  1 12,  a»d  divide  the  product  by 
117. 

>  Reduce  £100  Irish  to  South 
Carolina,  &c. 
100 


7x4x4=112: 

700 
•4 

2800 
4 

 £    8.  d. 

117)11200(95  14  6T</7  Ans. 

6.  To  English  Money, 

Rule.  From  the  Irish  sum  de- 
duct one  thirteenth. 

Reduce  £100  Irish  to  English 
money. 

£  s.  d. 
13)100(7  13  10fL 
100    0  0 
--7  13  10T\ 


92    6  lj}Ans. 

6.  To  Canada  and  Nova  Scotia 
currency.  , 

Rule.  To  the  Irish  sum  add 
one  thirty  ninth. 

Reduce  £100  Irish  to  Canada, 
fcc. 


£  s.  d. 

39)100(2  11  3^' 
100 

+2  11  3ft 


102  11  3ft  Ans. 

7.  To  Livres  Tournois. 

Rule.  Multiply  the  Irish  sum, 
in  pence,  by  70 ;  divide  that  pro- 
duct by  39,  and  the  quotient  will 
be  sous,  which,  divided  by  20, 
will  be  livres. 

Reduce  £100  Irish  to  livres 
Tournois. 

100X20X1 2=24000d. 

70 

 -i — 2-a 

39)1680000(4307(6 

 sou. 

Ans.    Livres.  2153  16ft 
ld.=l  fisous.    1  s.  =2 1  ftsous. 
£1=21  liv.  logons. 

VIII.  To  reduce  Canada  and 
va  Scotia  currency. 

1.  To  New  Hampshire ,  Massa- 
chusetts, Rhode  Island,  Connecti- 
cut,  and  Virginia  currency. 

Rule.  To  the  Canada,  &c.  sum 
add  one  fifth. 

Reduce  £100  Canada,  &c  to 
New  Hampshire,  &c. 
5)100 
+  20 

£120  Answer. 

2.  To  New  York  and  North 
Carolina  currency. 

Rule.  Multiply  the  Canada, 
&c.  sum  by  8,  and  divide  the  pr6- 
duct  by  5. 

Reduce  £100  Canada,  fee.  to 
New  York,  &c. 

100 

a 

5)800 

£160  Answer. 
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3.  To  New  Jersey,  Pennsylva- 
nia, Delaware  f  and  Maryland  cur~ 
rency. 

Rule.  To  the  Canada,  &c.  sum 
add  one  half. 

Keduce  £100  Canada,  &c.  to 
New  Jersey,  &c. 

2)  100 
+  50 

XI 50  Answer. 

4.  To  South  (Carolina  and  Geor- 
gia currency. 

Rule.  From  the  Canada,  &c. 
sum  deduct  one  fifteenth. 

Reduce  £100  Canada,  &c.  to 
South  Carolina,  &c. 

15=3X5)100 

3)  20 

—  6  13  4 


£93   6  8  Answer. 

5.  To  English  Money. 

Rule.  From  the  Canada,  &c. 
deduct  one  tenth. 

Reduce  £100  Canada,  &c.  to 
Engli3b  money. 
10)100 
—  10 

£90  Answer. 

6.  To  Irish  Money. 

Rule.  From  the  Canada,  &c. 
deduct  one  fortieth. 

Reduce  £100  Canada,  &c.  to 
Irish  money. 

40)100 
—  2  10 


£97  10  Answer. 

7.  To  Livres  Tournois. 

Rule.  Multiply  the  Canada, &c. 
pounds  by  21,  and  the  product 
will  be  livres 

Reduce  £  1 00  Canada,  «£C  to 
livres  Tpurnois. 


100 

7X3=21 

700  ld.=lfsous. 
3  ls.=21soos. 

  £l=21livres. 

Ads.  2100 

8.  To  Spanish  milled  Dollars* 
Rule.  Keduce  the  Canada,  &c. 
sum  to  shillings  :  Divide  them  by 
5,  and  the  quotient  is  dollars. 
Or,  Multiply  the  pounds  by  4, 
and  (he  product  is  dollars  :  And 
if  there  be  shillings  turn  them  in* 
to  dollars,  and  add  them  to  the 
product. 

Reduce  £100  Canada,  &c.  to 
dollars. 

100  155  15 

20  4 

5)2000  620 

  +  3=15s. 

$400  Ans.  

$623  An«. 

IX.  To  reduce  Livres  Tournois. 

1.  To  New  Hampshire,  Massa- 
chusetts, Rhode  Island,  Connecti- 
cut, and  Virginia  currency. 

Rale.  Multiply  the  livres  by  2: 
Divide  the  product  by  35,  and  the 
quotient  will  be.  pounds.  Or, 
Multiply  the  livre?  by  8  :  Divide 
the  product  by  7,  and  the  quo* 
tient  will  be  shillings. 

Reduce  1750  livres  to  New- 
Hampshire,  fee.  currency. 
1750  Or,  1750 

%  8 

  £  

35)3500( 100 Ans.7)  1 4000 

35    ' 

  2|0)200|0 

00  

£100  as  bef. 

2.  To  New  York  and  North  Ca-' 
rolina  currency. 
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Rule.  Mnltiply  the  livres  by 
32:  Divide  the  product  by  21, 
and  the  quotient  will  be  shillings. 

Reduce  1312}  livres  to  New 
York,  &c.  currency. 
1312-5 
32 


26250 
39375 


 2|0 

21)42000(200|0 

£100  Answer. 
3.  To  New  Jersey,  Pennsylva* 
ma,  Delaware  and  Maryland  cur« 
rency. 

Rule.  Divide  the  livres  by  14, 
and  the  quotient  will  be  pounds. 
Or,  multiply  the  livres  by  10: 
Divide  the  product  by  7,  and  the 
quotient  will  be  shillings. 

Reduce  1400  livres  to  New 
Jersey,  &c.  currency. 
1400 


10 

7)14000 
20)200|0 


Or, 

14)1400(10Q|. 
14 

00 


£100  Ans. 
4.  To  South  Carolina  and  Geor- 
gia currency. 

Rule,  Multiply  the  livres  by 
2,  divide  the  product  by  45,  and 
the  quotient  will  be  pounds.  Or, 
deduct  one  ninth, and  the  remain* 
der  will  be  shillings. 

Reduce  2250  livres  to  Southr 
Carolina,  &c,  currency. 
2250  Or, 
2  9)2250 

-        £  —  250 

45)4500(100  Ans.  — — 
45  2[0)2000|0 


duct  one  seventh  from  the  litres, 
and  the  remainder  will  be  shil- 
lings. 

Reduce  2333£livres  to  English 
money. 

Or, 

7)23334 
—  333* 


7;i4000 
2|0)200[0 


2|0)200|0 
£100  as  be  f. 


Ans.  £100 

6.  To  Irish  Money. 

Rule.  Reduce  the  livres  to 
sous,  then  multiply  them  by  39  : 
divide  this  product  by  70,  and  the 
quotient  will  be  pence. 

Reduce  2153  liv.  16||  so.  to 
Irish  money.  20 


387720 
129228 


00  £l00asbef. 

5.  To  Engfah  Money. 

Rule.  Mnltiply  the  livres  hy 
6:  Divide  the  product  by  7,  and 
the  quotient  is  shillings :  Or,  de« 


7|0)168000|0 
12)24000 

2|0)200|0 

£100  Answer. 

7.  To  Spanish  milled  Dollars, 
or  to  Federal  Dollars. 

Rule.  Multiply  the  livres  by 
4  :  Divide  the  product  by  21.  and 
the  quotient  will  be  Spanish  or 
Federal  Dollars. 

Reduce  1000  livres  to  dollars. 

1000  Or,  1000 

4  4 

21)4000(190  J  ^|;21)4000(190  \  gj; 
21 

190=;190jf 
$189 

"^10  10 

6  10 

— s.  <1.  q.  — d.  c.  m. 

21)60(2  10  1  21)10Q)4  7  6^f 


21 

190 
189 
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X.  To  reduce  Spanish  tmlled  Dol- 
lars. 

1.  To  New  Hampshire,  Massa- 
chusetts, Rhode  island*  Connecti- 
cut, and  Virginia  currency. 

Role.  Multiply  the  Dollars  by 
3,  and  doable  the  right  hand  fig- 
ure of  the  product,  for  shillings ; 
the  left  hand  figures  are  pounds. 

Reduce  529  dollars  to  New 
Hampshire ,  fee. 

529 
3 

£158  14  Answer. 

2.  To  New  York  and  North 
Carolina  currency* 

Rule.  Multiply  the  number  of 
dollars  by  4 :  Double  the  right 
band  figure  of  the  product  for 
shillings,  and  the  left  hand  fig- 
ures are  pounds. 

Reduce  529  dollars  to  New- 
York,  &c. 

529 
4 

£211  12  Answer. 

3.  To  New  Jersey  Pennsylva- 
nia, Delaware  and  Maryland  cur- 
rency. 

Rule.  Multiply  the  number  of 
dollars  by  3,  and  divide  by  8.  . 

Reduce  529  dollars  to  New 
Jersey,  &c. 
529 
3 

  £  s.d. 

8)1587(198  7  6  Answer. 
Or,  8)1587 

£198$  Am. 

4.  To  South  Carolina  and  Geor- 
gia currency. 

Rule.  Multiply  the  number  of 
dollars  by  7,  and  divide  by  30. 


Reduce  529  dollars  to  South 
Carolina,  kc. 

529 
7 

3|0)370|3 

£l23tf  Answer. 
*5.  To  English  Money,  at  4s. 
6d.  per  dollar. 

Rule.  Multiply  the  dollars  by 
9,  and  divide  by  40. 

Reduce  529  dollars  to  English 
money.  529 
9 

4i0)476jl 

£  11 9yT  Answer. 

6.  To  Canada  and  Nova  Scotia 
currency. 

Rule.  Divide  the  dollars  by  4. 
Reduce  529  dollars  to  Canada, 
be.  4)529 

£1321  Answer. 

7.  To  Livree  Toumois. 
Rule.  Multiply  the  dollars  by 

5£,  and  the  product  will  be  li- 
vres. Or,  multiply  them  by  21 : 
divide  by  4,  and  the  quotient  will 
be  livres. 

Reduce  100  Spanish  dollars  to 
livres,     100  Or, 
5J  100 

  21 

500   

100xi=25  4)2100 

Ans«  525  livres.  525asbefi 

*  Note,  that  in  England  dollars  are 
Bullion,  that  is,  they  are  bought  and 
sold  by  weight,  and  their  value  varies 
as  other  articles  of  merchandize. 


i  1  Cent  ==  1  J,  Sous.  ) 
Note.    <  1  Dime  =  \o\  Sou*.  \ 
{  1  Dollar  =  b\  Livres.  ) 
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DUODECIMALS, 

OR  CROSS  MULTIPLICATION, 

IS  a  Rule,  made  use  of  by  workmen  and  artificers  in  casting  up 
the  contents  of  their  works. 

Dimensions  are  generally  taken  in  feet,  inches  and  parts. 

Inches  and  parts  are  sometimes  called  primes,  seconds,  thirds, 
&c.  and- are  marked  thus;  inches  or  primes  (r),  seconds  (''), 
thirds  ('0,  fourths  (""),&c 

This  method  of  multiplying  is  not  confined  to  twelves  ;  but  may 
be  greatly  extended  :  For  any  number,  whether  its  inferiour  de- 
nominations decrease  from  the  integer  in  the  same  ratio,  or  not, 
may  be  multiplied  crosswise  ;  and,  for  the  better  understanding  of 
it,  the  learner  must  observe,  that  if  he  multiplies  any  denomina- 
tion by  an  integer,  the  value  of  an  unit  in  the  product  will  be  equal 
to  the  value  of  an  unit  in  the  multiplicand  ;  but  if  he  multiplies  by 
any  number  of  an  inferiour  denomination,  the  value  of  an  unit  in 
the  product  will  be  so  much  inferiour  to  the  value  of  an  unit  in  the 
multiplicand  as  an  unit  of  the  multiplier  is  less  than  an  integer. 

Thus,  pounds,  multiplied  by  pounds,  are  pounds  ;  pounds,  multi- 
plied by  shillings,  are  shillings,  &c.  shillings,  multiplied  by  shillings 
are  twentieths  of  a  shillipg;  shillings,  multiplied  by  pence,  are 
twentieths  of  a  penny  ;  pence,  multiplied  by  pence,  are  240tbs  of 
a  penny,  &c. 

Rule.* 

1.  Under  the  multiplicand  write  the  corresponding  denomioa- 
fiioos  of  the  multiplier. 

*  The  reason  of  this  ruk.  it  evident  by  considering  the  denominations  l*low 
the  integer,  as  fractional  parte  of  the  integer,  and  multiplying  as  in  Vulgar  Frac- 
tions. Thus  inches  or  primes  are  12ths  of  a  foot,  seconds  are  12ihs  of  un  inch, 
»>r  144ths  of  a  foot,  and  so  on.    Then  feet  multiplied  by  inches  would  give  inch- 

.  3     6  3  6 

esr  for  \  feet  X  pj"=^-=6  inches ;  inches  by  inches  give  seconds,  for-j^Xp^^ 

18       18       12+C       12  6        16  , 

144=1^12=1^2=1^^  1  inch       6'  ; 

6      3         18  12  6         1  6 

t*thirds  give*  fourths,  for  ^  X  !Tl=l[^a^=  12^ 
•  —l*  and  6"',  and  eo  on. 

A  similar  process  will  show  the  correctness  of  the  Rule,  when  the  denomina- 
te rms  do  not  decrease  uniformly  by  12  <-r  any  one  number,  as  in  pounds,  shillings 
and  pence,  where  1  shilling  would  be  Jl^  of  a  pound,  and  1  penny  -y^i  of  & 
pound,  and  so  on. 

Note.  It  is  evident  that  when  the  denominations  decrease  by  any  one  num- 
ber, as  12,  the  denomination  of  the  product  is  the  sum  of  the  denominations  of 
?Ue*factors.  Thus  primes  into  primes  give  seconds,  2  being  the  sum  of  1  -f  1,  the 
-Jonoininations  of  the  factors ,  seconds  into  thirds  give  fifths,  2-f-3sjc5  ;  second* 
into  fourths  give  sixth?,  an  J  go  on. 
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2.  Multiply  each  term  in  the  multiplicand,  beginning  at  the  low- 
est, by  the  highest  denomination  in  the  multiplier,  and  write  the 
result  of  each  under  its  respective  term,  observing,  in  duodeci- 
mals, to  carry  an  unit  for  every  12,  from  each  lower  denomination 
to  its  next  superioor,  and  for  other  numbers  accordingly. 

3.  In  the  same  manner  multiply  all  the  multiplicand  by  the 
primes  or  second  denomination  in  the  multiplier,  and  set  the  re- 
sult of  each  term  one  (lace  removed  to  the  right  hand  of  those  in 
the  multiplicand. 

4.  Do  the  same  with  the. seconds  in  the  multiplier,  setting  the 
result  of  each  term  two  places  to  the  right  hand  of  those  in  the 
multiplicand. 

5.  Proceed  in  like  manner  with  all  the  rest  of  the  denomina- 
tions, and  their  sum  will  be  the  answer  required. 

Examples. 

I.  Multiply  2|  feet  by  2±  feet.    :    *  Or  thus. 

F.  '                                  *  2f> 

2   6                     Or  thus.  2-5 

2    6  2£   

— —                            21  125 

5    0    50 

1    3    0  5   


Ans.  6  3 


I  j-  Ans.  6.25  square  feet 


Ans.  GJ  square  feet  =  6ft.  3Cin. 

So  that  the  3  is  not  3  inches,  but 
36  inches,  or  J  of  a  square  foot. 

2 .  Multiply  9f.  8'  6"  by  7f.  9'  3" 

p    /  // 

9*  8  6 
7    9  3 

_— _  *  «• 

67  116  =s  Product  by  tbe/eet  in  the  multiplier; 

7   3    4    6"'       =  ditto  by  the  primes. 
2    5    1    6"'  =  ditto  by  the  seconds. 

75    5    3    7    6  Answer. 

3.  How  many  square  feet  in  a  board  17  feet  7  inches  long,  and 
1  foot  5  inches  wide  ?  Ans.  24ft.  10'  11" 

4.  How  many  cubick  feet  in  a  stick  of  timber  12  feet  10  inches 
long,  J  foot  7  inches  wide,  and  1  foot  9  inches  thick  ? 

Ans.  35ft,  6'  8"  6" 

5.  How  many  cubick  feet  of  wood  in  a  load  6  feet  7  inches 
long,  3  feet  5  inches  high,  and  3  feet  8  inches  wide  ? 

Aos.  82ft.  5'  8"  4"' 

6.  There  is  a  house  with  4  tiers  of  windows,  and  4  windows  in 
a  tier;  the  height  of  the  first  tier  is  6ft.  8';  of  the  second,  5ft.  9'  ; 
of  the  third,  4ft.  6';  and  of  the  fourth,  3ft.  10';  and  the  breadth 
of  each  is  3ft,  5' ;  how  many  square  feet  do  they  contain  in  the 
whole  ?  Ans.  2C3ft  7' 
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The  two  following  question*  are  Sexcesimals. 

7.  If  2  places  differ  in  longitude  2°  IS' ;  what  is  their  difference 
of  time  ? 

Mult.  £°  12'  00"  00"' 
by         3'  59"  20"  the  time  in  which  the  sun  pastes  through  1* 

8'  46"  32"'  Answer. 

8.  Two  places  differ  in  longitude  31°  27'  30";  What  is  the  dif- 
ference, in  time,  of  the  sun's  coming  to  the  meridian  of  those  pla- 
ce*, the  sun  passing  through  16°  in  an  hour  ? 

31°  37'  30" 

4*  00"  In  4'  of  a  solar  day,  or  day  of  24  hours,  the  sun  passes  1° 

*•  &  30"  00"  Answer. 

9.  Bought  a  load  of  wood,  which  was  3  feet  wide,  2  feet  8  inch- 
es high,  and  8  feet  long ;  wjiat  part  of  a  cord  of  wood  did  it  con- 
tain ?  Ans.  Half  a  cord. 

10.  A  load  of  wood  was  4  feet  6  inches  wide,  3  feet  10  inches 
high,  and  7  feet  8  inches  long ;  how  many  feet  more  than  a  cord 
did  it  contain  ?  Ans.  4}  feet. 

11.  A  stick  of  timber  is  1  foot  8  inches  in  depth,  and  2  feet  3 
inches  in  width,  and  42  feet  8  inches  long ;  how  many  solid  feet 
tf  timber  does  it  contain  ?  Ans.  160. 

12.  Multiply  £3  6  8  by  £2  6  7. 

£  s.  d. 
3  6  8 
2    5  7 

— - — —  13.  A,  B  and  C  bought  a  drove  of 

£3x£2=£6    =  6    0    0  sheep  in  company  ;  A  paid  £14  5s. 

«s.x£2=12s.  =  0  12   0  B,  £13  10s.  andC,£ll  5s.  They 

8d.x£2=16d.  =014  agreed  to  dispose  of  them  at  the 

£3x5s.  =15s.  =0  16   0  market;  that  each  man  should  take 

6s.X5s.  =i$s.  =016  18s.  as  pay  for  his  time,  &c.  and  that 

8d.x5s.  =£$d.  =  0*0   2  the  remainder  should  be  divided  in 

£3x7d.  =21d.  =  019  proportion  to  their  several  stocks  : 

6s.X7d.  =}|d.  =  o    0   2TV  At  the  close  of  the  sale,  they  found 

8d.X7d.  =/^d.=  0   0   Oft  themselves  possessed  of  £46  5s. 

what  was  each  man's  gain,  eiclu- 


Ans.  7  11    11£  sive  of  the  pay  for  his  time,  &c. 


£14  5+ £13  10+ £11  5=  £39,  and  £46  5— £39=  £7  6. 
£7  6— 18s.x3=£4  1  Is.  whole  gain,  and£4  1  H-39=2s.  4d. 

in  th'p  nnnnd. 


and 
gain 


£13    10  0       £115  0 

X24  X24  £  s.  d. 

1  13  3 


7  0  1  2  6     Proof.  ^  1  1 1  6 

4  6  3  9  (1    6  3 


A.£l  13   3      B.£l  11  6      C.£l  6  3  £4  11  0 
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THE  SINGLE  RULE  OF  THREE, 

IS  bo  called,  because  three  numbers  are  given  to  find  a  fourth, 
which  shall  have  the  same  ratio  lo  one  of  the  riven  numbers,  a* 
there  is  between  the  other  two.  It  is  usually  distinguished  into 
Direct  and  Inverse.  The  reason  of  this  distinction,  and  the  par- 
ticular rules,  wilt  be  given  hereafter.  It  will  be  more,  easy  how- 
ever, for  the  student  to  proceed  according  to  the  following  General 
Hole  for  stating  and  working  questions  in  the  Role  of  Three. 

General  Rule.* 

.  1.  Place  that  number,  which  is  of  the  same  name  or  quality  aa 
the  answer  sought,  for  the  second  term. 

2.  Consider  whether  the  answer  should  be  greater  or  leas  than 
the  seeoad  term.  If  it  must  be  greater,  place  the  greater  of  the 
two  remaining  numbers  in  the  question  on  the  right  for  the  third 

*  This  Rule,  on  account  of  its  great  and  extensive  usefulness,  is  sometimes 
called  the  Golden  Rule  of  Proportion :  For,  on  a  proper  application  of  it  and 
the  preceding  rules,  the  whole  business  of  Arithmetick,  as  well  as  every  mathe- 
matical enquiry  depends.  The  rule  itself  is  founded  on  this  obvious  principle, 
that  the  magnitude  or  quantity  of  any  effect  varies  constantly  m  proportion  to 
the  varying  part  of  the  cause :  Thus,  the  quantity  of  goods  bought,  is  in  pro- 
portion to  the  money  laid  out ;  the  space  gone  over  by  an  uniform  motion,  is  in 
proportion  to  the  time,  &c. 

As  the  idea,  annexed  to  the  term,  proportion,  is  easily  conceived,  the  truth  of 
the  rule,  as  applied  to  ordinary  inquiries,  may  be  made  evident  by  attending  to 
principles,  already  explained. 

It  has  been  shewn,  in  Multiplication  of  Money,  that  the  price  of  one,  multi- 
plied by  the  quantity,  is  the  price  of  the  whole ;  and  in  Division,  that  the  price 
of  the  whole,  divided  by  the  quantity,  is  the  price  of  one :  Now,  in  all  cases  of 
valuing  goods,  &c.  Where  one  is  the  first  term  of  the  proportion,  it  is  plain  that 
the  answer  found  by  this  rule,  will  be  the  same  as  that,  found  by  Multiplication 
of  Money ;  and,  where  one  is  the  last  term  of  the  proportion,  it  will  be  the  same 
as  that  found  by  Division  of  Money. 

In  like  manner,  if  the  first  term  be  any  number  whatever,  it  is  plain,  that  the 
product  of  the  second  and  third  terms  will  be  greater  than  the  true  answer,  re- 
quired, by  as  much  as  the  price  in  the  second  term  exceeds  the  price  of  one,  or 
as  the  first  term  exceeds  a  unit ;  consequently,  this  product,  divided  by  the  first 
term,  will  give  the  true  answer  required. 

Note  1.  Whan  it  can  be  done,  multiply  and  divide  as  in  Compound  Multipli- 
cation, and  Compound  Division. 

2.  If  the  first  term,* and  either  the  second  or  third  can  be  divided  by  any 
number  without  a  remainder,  let  them  be  divided  and  the  quotient  used  instead 
*  of  them. 

The  following  methods  of  operation,  when  they  can  be  used,  perform  the 
work  in  a  much  shorter  manner  than  the  general  rule. 

1.  Divide  the  second  term  by  the  first :  Multiply  the  quotient  into  the  third, 
and  the  product  will  be  the  answer. 

2.  Divide  the  third  term  by  the  first ;  multiply  the  quotient  into  the  seeoiuS, 
and  the  product  will  be  the  answer. 

3.  Divide  the  first  term  by  the  second,  and  the  third  by  that  quotient,  and  the, 
last  quotient  will  be  the  answer. 

4.  Divide  the  first  tenn  by  the  third,  and  the  second  by  that  quotient,  and  the 
last  quotient  will  be  the  answer. 
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In ;  but  if  (he  answer  most  be  less,  place  the  less  of  the  two 
abers  on  the  right  for  the  third  term,  and,  in  each  case,  place  • 
remaining -number  on  the  left  for  the  first  term. 
I.  Divide  the  product  of  the  second  and  third  terms  by  the  first 
n,  and  the  quotient  will  be  the  fourth  term  or  answer  sought. 
Jote.  As  all  questions  in  the  Rule  of  Three,  are  readily  solved 
this  process,  all  the  statements,  unless  specially  mentioned,  will 
made  according  to  this  rule. 
The  method  of  proof  is  by  inverting  the  question. 
Sut,  that  I  may  make  the  method  of  working  this  excellent  Rule 
intelligible  as  possible  to  the  learner,  1  shall  divide  it  into  the 
eral  cases  following  : 

[.  The  fourth  number  is  always  found  in  the  same  name  in 
ich  the  second  is  given,  or  reduced  to;  which,  if  it  be  not  the 
best  denomination  of  its  kind,  reduce  to  the  highest  when  it  can 
done. 

I.  When  the  second  number  is  of  divers  denominations,  bring  it 
he  lowest  mentioned,  and  the  fourth  will  be  found  in  the  same 
ne  to  which  the  second  is  reduced,  which  reduce  back  to  the 
hest  possible. 

f.  If  the  first  and  third  be  of  different  names,  or  one  or  both  of 
ers  denominations,  reduce  them  both  to  the  lowest  denomination 
ntioned  in  either. 

\.  When  the  product  of  the  second  and  third  is  divided  by  the 
t ;  if  there  be  a  remainder  after  the  division,  and  the  quotient 
not  the  least  denomination  of  its  kind ;  then  multiply  the  re- 
inder  by  that  number,  which  one  of  the  same  denomination  with 
quotient  contains  of  the  next  less,  and  divide  this  product  again 
the  first  number;  and  thns  proceed  till  the  least  denomination- 
found,  or  till  nothing  remain. 

5.  If  the  first  number  be  greater  than  the  product  of  the  second 
I  third  ;  then  bring  the  second  to  a  lower  denomination. 
>.  When  any  number  of  barrels,  bales,  or  other  packages  or 
ces  are  given,  each  containing  an  equal  quantity,  let  the  con- 
it  of  one  be  reduced  to  the  lowest  name,  and  then  multiplied  by 
;  given  number  of  packages  or  pieces. 

7.  If  the  given  barrels,  bales,  pieces,  fee.  be  of  unequal  con- 
its,  (as  it  most  generally  happens)  put  the  separate  content  of 
:h  properly  under  one  another,  then  add  them  together,  and 
a  will  have  the  whole  quantity. 

Examples. 

1.  If  6ft  of  sugar  cost  9s.  what  will  30ft  cost  at  the  same  rate  ? 

ft   s.  ft 

Here  the  answer  must  be  money,    As  6  :  9  : :  30  :  the  Answer. 
i  re  fore  9s.  is  the  second  term  ;  as  9 

ffc  must  cost  more  than  Cft,  30ft   

ist  be  placed  on  the  right  of  9s.  for  6)270 

»4!)ird  term,  and  6ft  on  the  left   

i«j?pv  45s>=  £2  5s,Aos. 
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Again,  By  inverting  the  order  of  the  question,  it  wHI  be, 
-  2.  If  9s.  buy  6ft  of  sagar,  how  much  will  £2  5s.  bay  at  that 
rate  ?  s.  ft  s. 

As  9  :  6  :  :  45  :  the  Ans. 
6 

9)270(30ft  Ans. 

Again,  3.  If  30ft  of-sughr  be  worth  £2  5s.  how  much  may  I  buy 
for  9«.  s.    ft  s. 

As  45  :  30  :  :  9  :  the  Ans. 
9 

45)270(6ft  the  Ans. 
270 

Again,  4.  Suppose  £2  5s.  will  buy  30ft  of  sugar :  What  will  6ft 
of  the  sajoe  sugar  cost  ?         ft  s.  ft 

As  30  :  45  :  :  6  :  the  Ans. 
6 

3|0)27jO 

9s*  Ads. 

N.  B.  The  last  three  questions  are  only  the  first  varied,  being 
put  merely  to  show  how  any  question,  in  this  Role,  may  be  in- 
verted. 

5.  If  5  yds.  of  cloth  cost  $10  what  will  20  yds.  come  to  ? 
yds.  $  yds. 
As  5  :  10  :  :  20 
10h-5^2 

$40  Ans. 

Here  I  dii ide  the  2d  term  by  the  1st,  and  multiply  the  quotient 
into  the  3d,  for  the  answer.  • 

yds.  $  yds. 
As  5  :  10  :  :  20 
4^20-4-5 

$40  Ans. 

Here  I  divide  the  3d  term  by  the  1st,  and  multiply  the  quotient 
into  the  2d,  for  the  answer. 

7.  If  20yds.  cost  $120,  how  many  yards  may  1  have  for  $30? 
$  yds.  $ 
As  120  :  20  :  :  30 
12O-f-20==6  quot.  and  30-~6=*5  yards,  Answer. 
Here  I  divide  the  1st  term  by  the  2d,  aad  then,  the  3d  term  by 
the  quotient  for  the  answer.       $   yds.  $ 
Again,  8.  As  120  :  20  :  :  30 
12O-t-30=»p4  quot,  and,  20^-4=5  yards,  Ans. 
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Here  I  divide  the  1st  term  by  the  3d,  and 'then,  the  2d  term  by 
that  quotieot  for  the  answer. 
9.  If  Icwt  of  tobacco  coat  £5  12  9} ;  what  will  8cwt.  ditto  coat  ? 
cwt.  £  8.  d.  cwt. 
As  1  :  5  12  9|:  :  8 
8 


Ans.  £45  2  4 

Here  there  is  no  need  of  reducing  the  middle  term,  because  it 
can  be  performed  by  compound  multiplication,  the  first  term  being 
an  unit. 

10.  If  8cwt  of  tobacco  cost  £45  2  4d ;  what  is  that  per  cwt.  ? 

£  s.  d. 
8)45  2  4 

Ads.  5  12  9£ 

Here  there  is  no  need  of  reducing  the  middle  term,  because  it 
may  be  performed  by  compound  division  only,  the  3d  term  being 
an  unit. 

11.  If  9cwt.  3qrs.  sugar  cost  £27  17s.  6d.  what  will  2cwt  Iqr. 
lft cost?  £  s.  d.  2cwt  lqr.  lfc 

9cwt.  3qrs.  27  17  6  4 
4  20  — 

—    9 

39     _  557  28 

28  12  — 

  —  73 

312  6690  19 


78 
1092 


263 

ft       d.  ft 

As  1092  :  6690 :  :  263  :  the  answer. 
263 

2007 
4014 
1338 

 12 

1092)1759470(1611 

1092   

 2|0)13|4  3d. 

6674  £6  14s.  3d.  Answer. 
6552 

1227 
1092 


1350  carried  over. 
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Brought  oyer  1350 
1092 

258 
 4 

1092)1032(0qr. 

Note  1.  If  you  look  at  the  stating,  you  will  see  that  the  first  and 
third  terms  are  of  the  same  kind,  but  of  different  denominations, 
and  therefore  are  reduced  to  the  same  name  or  denomination,  and 
that  the  demand  of  the  question  lies  on  the  3d  term. 

2.  That  the  middle  term,  being  given  in  pounds,  shillings  and 
pence,  is  reduced  to  pence.  But, 

3.  If  the  second  term  were  in  federal  money,  it  would  be  suffi- 
cient to  proceed  according  to  decimals.  Thus :  if  the  price  were 
$92  91c.  7m,  ft   D.  c.  m.  ft 

As  1092  :  92-917  : :  263  :  the  Am. 
263 

278761 
557502 
185834 

— — — —  D.  c.  m. 
1092)24437  171(22-378+,  Am, 
2184 

2597 
2184 

4131 

3276 

8657 
7644 

9131 
8736 

395 

12.  If  57yds.  cost  £69  what  will  9yds.  cost  at  that  rate  ! 
yds.  £  yds. 

As  57  :  69  ;  :  9 
9 

  y 

57)621(  £10  17s.  lOd.  2f4qrs.  Ans. 
Here,  all  the  terms  being  whole  numbers,  there  is  no  need  of 
reducing  the  middle  one  until  after  stating. 
The  same  in  Federal  money  would  stand  thus : 
yds.    D.  c.  yds. 
As  67  :  172-60  :  :  9 

 2  D.c.  m. 

57)1562-60(27-23-7  J 
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13.  If  my  income  be  109  guineas  per  annum,  I  desire  to  know 
what  I  may  spend  per  day,  so  that  1  may  lay  op  £45  at  the  year's 
end  ?  Ana.  £0  5  lOf  ^T  per  day. 

Note  1.  You  must  subtract £45  from  the  value  of  109  guineas. 
2.  There  being  365  days  in  a  year,  your  question  must  next  be 
stated  thus : 

D.    Guin,    £     D.    s.  d.  qr. 
As  365  :  109—45  ::  1  :  5  10  3^  the  Ap?.. 

14.  If  my  salary  be  £43  12s.  5d.  per  annum,  what  does  jt  amount 
to  per  week  ? 

Ans.  £0  16s*.  9£Jd. 
The  Stating.  C    Note  As  there  are  52  weeks 

W.    £    R.  d.    \V.  land  1  day  in  a  year,  you  will  get 

As  52  :  43  12  5  ::  1  :  the  Ans.  ithe  true  answer  to  the  above 

\  question  by  the  following  ratio. 
D.      £  s.  d.  D. 
As  365  :  43  12  5  ::  7  :  16s.  8fjf  d. 

15.  Suppose  my  income  to  be  T6s.  8fffd.  per  week,  what  is  it 
per  annum  ?      i  Ans. £43  13s.  7£  ?V?d* 

Note  1.  You  must  first  reduce  the  middle  term  to  pence. 

2.  You  must  multiply  by  365  (the  denominator  of  the  fraction) 
and  add  to  the  product  the  283  which  remains  ;  and  remember  al- 
ways to  do  so  in  similar  cases. 

3.  Yon  must  divide  by  7,  the  first  term  and  the  quotient  will  be 
the  answer  in  365ths  of  a  penny,  which  (in  all  similar  cases)  must 
be  first  divided  by  the  denominator,  and  then  brought  into  pounds. 

16.  If  I  am  to  pay  Is.  7d.  per  week  for  pasturing  a  cow  ;  what 
must  1  give  per  week  for  37  cows?  £2  18s.  7d.  Ans. 

17.  How.  many  yards  of  cloth  may  be  bought  for  #196  75c.  of 
which  9£yds.  cont  $11  2c?  168yds.  3qrs.  Ans. 

18.  If  1  buy  57  yards  of  cloth  for  49  guineas  ;  what  did  it  cost 
per  ell  English  ?  £1  10s.  l^d.  Ans. 

19.  A  merchant,  failing  in  trade,  owes  in  all  £3475,  and  has  in 
money  and  effects  but  £2316  13  4:  Now,  supposing  his  effects  are 
delivered  up,  pray,  what  will  each  creditor  receive  on  the  pound? 

£         £     s.  d.  -£ 
A?  3475  :  2316  13  4  ::  1  :£0  13s.  4d.  Ans. 

20.  i\  owes  B  £3475,  but  B  compounds  with  him  for  13s,  4d.  oa 
the  pound  ;  pray,  what  must  he  receive  for  his  debt? 

£2316  13s.  4d.  Ans. 

21.  If  the  distance  from  Newlmryport  to  York  be  31  miles ;  I 
demand  how  many  time*  a  wheel,  whose  circumference  is  15£  feet 
will  turn  round  in  performing  the  journey  ? 

K)560  times,  Answer, 

22.  Bought  9  chests  of  tea,  each  weighing  3cwt.  2qrs.  -211b.  at 
£4  9s,  per  cwt.  what  came  they  to  ? 

£147  13s.  8}d.  Ans. 

23.  What  will  37J  gross  of  buttons  come  to  at  13  cents  per 
dozen.?  $53  50c.  Ans. 
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24.  A  farm,  containing  125  A.  3r  27p,  is  rented  at  $11  50c.  per 
acre  ;  what  is  tfce  yearly  rent  of  that  farm  ? 

$11447  Gc.  6fm.  Ans. 

25.  If  a  ship  cost  £537  what  are  §  of  her  worth? 

Eigh.    £     Eigh.  £  s.  d. 

As  8  :  537  ::  3  :  201  7  6  Ans. 

26.  If  ^  of  a  ship  cost  $\  163  what  is  the  whole  Worth  ? 

$2658  23c.  5m.  Ans. 

27.  Booght  a  cask  of  wine  at  76c.  6m.  per  gallon,  for  $125; 
How  much  did  it  contain  ?  163gal.  lqt.  1  Apt.  Ans. 

28.  What  comes  the  insorance  of  £537  15s.  to,  at £4J  per  cent- 
um? £     £      £  s.     £  s.  d. 

As  100  :  4£     537  15  :  24  3  1 1 J  ft  Ans. 

29.  What  come  the  commissions  of  £785  to  at  3 J  guineas  per 
cent  ?  £38  9s.  3£  Tyi.  Ans. 

30.  A  merchant  bought  9  packages  of  cloth,  at  3  guineas  for  7 
yards :  each  package  contained  6  parcels,  each  parcel  12  pieces,  and 
each  piece  20  yard* ;  how  many  dollars  came  the  whole  to,  and 
how  many  per  yard  ? 

Yds.  gain.  pack.  § 
As  7  :  3  ::  9  :  34560  Ans.  for  the  whole  cost. 
Yds.  guin.  yd.  $ 
As  7  :  3  ::  1  :  2  Ans.  per  yard. 

31.  A  merchant  bought  49  tuns  of  wine  for  $910  ;  freight  cost 
$90;  duties  $40;  cellar  $31  67c;  other  charges  $50  and  he 
tvoold  gain  $185  by  the  bargain  ;  what  must!  give  him  for  23  tuns  ? 

Tans.     $     $    '$     $  c.     $     $    Tuns.  $ 

As  49  :  910+90+40+31  67+50+185  ::  23  :  613  33c  Ans. 

32.  If  $100  gain  $6  in  a  year,  what  will  $475  gain  in  that  time  f 

Aus.  $28  50c. 

33.  The  earth  being  360  degrees  in  circumference,  turns  round 
on  its  axis  in  24  hours  ;  how  far  does  it  turn  in  one  minute,  in  the 
43d  parallel  of  latitude  ;  the  degree  of  longitude,  in  this 'latitude, 
being  about  51  statute  miles  ?  H>     D.      M.    M.  M. 

As  24  :  360  X  51  ::  1  :  12J  Ans, 

34.  Shipt  for  the  West  Indies  225  quintals  offish,  at  15s.  6d.  per 
quintal ;  37000  feet  of  board*,  at  8£  dolls,  per  1000  ;  12000  shin- 
gles, at  \  guin.  per  1000  ;  19000 hoops  at  %\\  per  1000,  and  53  half 
joes  ;  and  in  return,  1  have  had  3000  galls,  of  rum,  at  Is.  3d.  per 
gallon  ;  2700  gallons  of  molasses,  at  5£<l.  per  gallon  ;  1500ft  of 
coffee,  at  8£d.  perft;  and  19cwt.  of  sugar,  at  12s.  3d  perewt.  and 
my  charges  on  the  voyage  were  £37  12s.  pray,  did  1  gain  or  lose, 
and  bow  much  by  the  voyage  ?  Ans.  lost  £134  9s.  9d.  . 

35.  If  a  staff,  4  feet  long,  cast  a  shade  (on  level  ground)  7  feet ; 
what  is  the  height  of  that  steeple,  whose  shade,  at  the  same  time, 
measures  198  feet  ?*  F.sh.  F.hei.  F.sh.  F.hei. 

As  7  :  4  ::  198  :  113}  Ans. 

*  As  the  rays  of  light  from  the  sun  may  be  considered  parallel,  the  lengths  of 
the  sbadoWB  must  be  proportioned  to  the  krin;hl$  of  the  objects.  Hrnce  thn  vf>*~ 
son  of  the  «t«t<,rarnt  of  this  question. 
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*36\  Suppose  a  tax  of  $755  be  laid  on  a  town,  and  the  inventory 
of  all  the  estates  in  the  town  amounts  to  $9345,  what  must  A  pay 
whose  estate  is  $149  ? 

t        $        $      $   c.  m. 

As  9345  :  755  ::  149  :  12  12  7  Ans. 

*  It  may  not  be  amiss  to  show  the  general  method  of  assessing  town  or  parish 
taxes.  First,  then,  an  inventory  of  the  value  of  all  the  estates,  both  real  and  per- 
sonal, and  the  number  of  polls  for  which  each  person  is  rateable,  must  be  taken 
in  separate  columns :  The  most  concise  way  is  then  to  make  the  total  value  of 
the  inventory  the  first  term,  the  tax  to  be  assessed  the  second,  and  $1  the  third, 
and  the  quotient  will  show  the  value  on  the  dollar :  2dly,  make  a  table,  by  mul- 
tiplying the  value  on  the  dollar  by  1, 2,  3, 4,  &c. — 3dly,  From  the  inventory 
take  the  real  and  personal  estates  of  each  man,  and  find  them  separately  in  the 
table,  which  will  shew  you  each  man's  proportional  share  of  the  tax  for  real  and 
personal  estates. 

Note.  If  any  part  of  the  tax  is  averaged  on  the  polls,  or  otherwise,  before  stat- 
ing to  find  the  value  on  the  dollar,  you  must  deduct  the  sum  of  the  average  tax 
from  the  whole  sum  to  be  assessed :  for  which  average  you  most  have  a  sepa- 
rate column,  as  well  as  for  the  real  and  personal  estate). 

Example. 

Suppose  the  General  Court  should  grant  a  tax  of  $500000,  of  which  the  town 
of  Newburyport  is  to  pay  $5312  50c.  and,  of  which  the  polls,  being  1550,  are  to 
pay  $1  25c.  each : — The  town's  inventory  amounts  to  $450000,  what  will  it  be 
on  the  dollar,  and  what  is  A's  tax,  whose  estate  (as  by  the  inventory)  is  as  fol- 
lows, viz.  real  $1376,  personal  $1149,  and  he  has  3  polls  ? 
Pol.  $  c.      Pol.      $  c. 

First,  As  1  :  1  25  ::  1550  :  1937  50  the  average  part  of  the  tax  to  be  de- 
ducted from  $5312  50c.  and  there  will  remain  $3375. 
$         $  $ 

Secondly,  As  450000  :  3075  ::  1  :  7 jm.  on  the  dollar. 


TABLE. 


$  $ 

c. 

m. 

$  $ 

c. 

m. 

$  $ 

c. 

1  is  0 

0 

H 

20  »  0 

15 

0 

200  is  1 

50 

2  —  0 

1 

5 

30 — 0 

22 

5 

300-^2 

2* 

3—0 

2 

& 

40  —  0 

30 

0 

400  —  3 

00 

4  —  0 

3 

0 

50  —  0 

37 

5 

500  —  3 

75 

5—0 

3 

74 

60  —  0 

45 

0 

600  —  4 

50 

6—0 

4 

5 

70  —  0 

52 

700  —  5 

25 

7  —  0 

5 

2* 

80—0 

60 

0 

800  —  6 

00 

3  —  0 

6 

0 

90  —  0 

67 

5 

900  —  6 

75 

9  —  0 

6 

100  —  0 

75 

1000  —  7 

50 

10  —  0 

7 

5 

Now,  to  find  what  A's  rate  will  bo,' 
His  real  estate  being  $1376, 1  find  by 
the  table,  that  $1000  is    -    $7  50c, 
that  $300  is  -       -    2  25 

that  $70  is  -  .  -  -  52  5m. 
•and  that  $6  is  -       -  4  5 

for  ins  real  estate  $10  32 

In  like  manner  I  find  his  tax  ) 
for  personal  estate  to  be  \ 

His  .1  poll*,  nt  $1  25*\  each  are  3 


Ileal. 
$  cm. 


10  34  0 


Personal 
$  c.  m. 


8  61  7£ 


Polls. 
$  cm. 


3  75 


Total. 
$  c.  m. 


U  6b*  7} 


$8   61  7i^ 


$10  32=$22  68c  7Jm. 

or,  $22  69c.  Ans. 
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37.  If  50  gallons  of  water,  in  one  hoar,  fall  into  a  cistern,  con- 
taining 230  gallons,  and  by  a  pipe  in  the  cistern  35  gallons  run  out 
in  an  bout ;  in  what  time  will  it  be  filled  ?  Ans.  15£h. 

38.  A  butcher  went  with  £416,  to  buy  cattle  :  Of  en,  at  £22  each, 
cows  at  £4,  steers  at  £3  10s.  and  calves  at  £2  10s.  and  of  each  a 
like  number;  how  many  of  each  could  he  purchase  with  that  sum  ? 

Ans.  13  each. 

.  39.  Said  Harry  to  Dick,  my  purse  and  money  are  worth  3}  guin- 
eas, but  the  money  is  worth  eleven  times  as  much  as  the  purse  ; 
pray,  how  much  money  is  there  in  it?  Ans.  £4  3s.  5d. 

40.*  If  |  of  a  yard  cost  £  of  a  £,  what  will  ^  of  a  yard  cost  ? 

A»  |  :  }     fr  :  fXA-H^ttl*  Answer. 
Or  |  :  i  ::  T\  :  IXjX^ff &  7s.  lfjd. 

44.  There  is  a  cistern,  having  four  cock* ;  the  first  will  empty 
it  in  teq  minutes;  (he  second  in  20  minutes;  the  third  in  40,  and 
the  fourth  in  80  minutes  ;  in  what  time  will  all  four,  running  to- 
gether empty  it? 
10> 

As 


|20( 
k40( 
80 


Cist.  Min.     C|!  )    Cist.  Min.  Cist.  Min. 
:  1  ::  60  :  As  11*  :  60  ::  1  :  5$  Ans. 

(  IS  ■     .45  60X4 
V  i )  that  is—  :  60  ::  1  :  -Jf—^h 


11}  Cist. 

42.  A  and  B  depart  from  the  same  place,  and  tratel  the  same 
road  ;  but  A  goes  5  days  before  B,  at  the  rate  of  20  miles  per  day  ; 
B  follows  at  the  rate  of  25  miles  per  day :  In  what  time  and  dis- 
tance will  he  overtake  A  ? 

M.   M.  D.    M.  D.  D.  D.  M.     D.  M. 

As  25—20  :  1  ::  20x6  :  20.    And,  As  1  :  25  ::  20  :  500 

43.  If  the  earth  revolves  366  times  in  365  days,  in  what  time 
does  it  perform  one  revolution  ? 

Aos.  23h.  56'  3"  56"'+ =1  Sidereal  day.t 

44.  If  the  earth  makes  one  complete  revolution  in  23h.  56'  3"+, 
in  what  time  does  it  pass  through  one  degree  ? 

Ans.  3'  55"  2(P 

45.  If  the  earth  performs  its  diurnal  revolution  in  a  solar  day,J 
or  24  hours  ;  in  what  time  does  it  move  one  degree  ?     Ans.  4' 

46.  Sold  a  cargo  of  flax  seed  in  Ireland,  for  £1795  10s.  Irish 
money  ;  what  does  that  amount  to,  in  Massachusetts  currency,  £81 
5s.  Irish  being  equal  to  £100  Massachusetts. 

Ans.  £2209  16s.  lid. 

•  If  the  first  term  of  the  statement  be  a  Vulgar  Fraction,  whether  the  other 
terms  are  or  not,  after  the  first  and  third  terms  are  reduced  to  the  same  denomi- 
oation,  invert  the  first  term  as  in  division  of  Vulgar  Fractions,  and  the  product 
of  the  three  terms  will  of  course  be  the  answer. 

The  student  should  work  the  questions  in  Vulgar,  or  Decimal  Fractions,  ac- 
cording as  the  rules  for  fractions  require. 

t  A  sidereal  day  is  the  space  of  time  which  happens  between  the  departure 
of  a  star  from,  and  its  return  to  the  same  meridian  again. 

%  The  solar  day  is  that  space  of  time  which  intervenes  between  the  sun** 
deoarting  from  anv  one  meridiun,  und  its  return  to  the  «ame  ngain. 

S 
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47.  My  correspondent  in  Maryland  purchased  a  cargo  of  floor 
for  me,  for  £437  that  currency  ;  how  much  Massachusetts  money 
most  I  remit  him,  £125  Maryland  being  equal  to  £100  Massachu- 
setts, or  5  Mar.  =4  Mas*.  Ads.  £349  12s. 

48.  A  bill  of  exchange  was  accepted  at  Newburyport  for  the 
payment  of  £345  10,  for  the  like  value  delivered  in  New  York, 
at  £133£  New  York  currency,  for  £100  Massachusetts  ditto  ;  how 
much  money  was  paid  in  New  York?         Ans.  £460  13s.  4d. 

49.  When  the  exchange  from  Massachusetts  to  Georgia  is  £83£ 
Georgia  per  £100  Massachusetts,  how  much  Massachusetts  money 
must  be  paid  in  Boston  to  balance  £457  Georgia  currency  ? 

Ans.  £548  8s.  Mass. 

50.  A  merchant  delivered  at  Boston  £320  Massachusetts  curren- 
cy, to  receive  £400  in  Philadelphia;  what  was  the  Massachusetts 
pound  valued  at  ?  Ans.  £l  5s.  Peon. 

51.  If  1  draw  a  bill  of  exchange  for  £537  10s.  6d.  Massachusetts, 
to  be  paid  in  Ireland,  at£123T^  Massachusetts,  per  £100  Irish,  or 
16  Mass.  for  13  Irish ;  for  how  much  Irish  money  must  I  draw  the 
bill?  Ans.  £436  14s.  9}d  Irish. 

52.  Suppose  a  bill  is  drawn  in  Ireland,  and  payable  in  Boston, 
for £673  12s.  6d.  Irish;  how  much  Massachusetts  money  comes  it 
to,  the  exchange  at  £81 J  Irish,  oer£100  Massachusetts  ? 

Ans.  £829  Is.  6T\d.  Mass. 

The  value  of  any  quantity  of  silver  in  any  of  the  currencies  of 
the  United  States  may  he  found  by  the  following  proportion. 

As  the  number  of  grains,  contained  in£l,  is  to£l  ;  to  are  the 
grains,  in  any  given  quantity,  to  its  value. 

53.  What  is  the  value  of  1ft  of  silver  in  Massachusetts  currency  ; 
the  pound,  or  20  shillings,  containing  1393£  grains?  £s.  d. 

As  1393J  :  1  ::  5760  :  4  2  8. 

54.  If  fyd.  cost  $>i  what  will  40£yds.  come  to  ? 

Ans.  $59  6c.  2£m. 

55.  If  70  bushels  of  corn  cost  £12},  what  is  it  per  bushel  ? 

Ans.  3s  7£d. 

56.  If  TV  of  a  ship  cost  £51,  what  are,  ^  of  her  worth  ? 

Ans.  £10  18s.  6}d.  f 

57.  At  m  per  cwt.  what  will  9f  Ifc  come  to  ?    Ans.  31c.  3m.— 

58.  A  person  having  f  of  a  vessel,  sells  |  of  his  share  for 
#1080!;  what  is  the  whole  vessel  worth  ?       Ans.  $2026  25c. 

59.  A  merchant  sold  5£  pieces  of  cloth,  each  containing  12|yds. 
at  12|c.  per  yard ;  what  did  the  whole  amount  to  ? 

Ans.  $8  82£c. 

60.  A  buys  of  B  £560-J  bank  stock,  at  £85|  per  cent,  what  comes 
it  to  ?  Ans.  £480  7s.  6  jd. 

61.  A  merchant  makes  insurance  upon  a  vessel  and  cargo,  valu- 
ed at  £3750  16s  at  151  guineas  per  cent,  what  does  the  premium 
amount  to?  Ans  £813  16s.  5£d. 

62.  A  merchant  in  Holland  draws  a  bill  upon  his  correspondent 
in  Boston  for  3750  ducats  at  3s.  4£d.  :  How  much  Massachusetts 
currency  must  he  receive?  Ans. £1565  12s.  6d. 
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63.  A  gentleman  from  Boston  being  in  England,  where  the 
price  of  silver  is  to  that  of  gold,  as  1  to  15-Jj,  exchanged  158{Ib 
of  silver  for  gold  ;  on  his  return  to  Massachusetts,  where  the  price 
of  silver  is  to  that  of  gold,  as  1  to  15£f-,a  friend,  wanting  his  gold, 
gave  him  the  value  thereof  in  silver ;  what  weight  of  silver  did 
he  gain  by  the  exchange  ? 

ftS    6.    ftS.   ft  6.      G.     S.       G.  ftS. 
As        :  |  :  :  158^  :  10$  As  {  :  15±f  ::  10£  :  162$f.  Ads.  4^ft. 

64.  A  merchant  bought  a  number  of  bales  of  velvet,  each  con- 
taining 129£3  yards,  at  the  rate  of  $7  for  5  yards,  and  sold  them 
out  at  the  rate  of  $11  for  7  yards ;  and  gained  $200  by  the  bar- 
gain ;  how  many  bales  were  there  ? 

Yds.  $    Yds.   $       I     Sold  5  yards  for  7|  Dollars. 
As  7  :  U  ;:  5  :  7f     '      Bought  5yds.  for  7  Dollars. 

I     In  5  yards  gained"*!  Dollar. 
$  Yds.     $      Yds.  Yds.    B.     Yds.  B. 

As  f  :  5  ::  200  :  1166$,  and.  As  129#  :  f  ::  1166}  :  9  Ans. 
Although  the  method  before  laid  dotal  be  universally  applicable, 
yet  there  are  other  methods  more  ready  and  expeditious  in  some 
particular  cases. 

Rule  I.  * 
If  the  first  and  third  terms  be  fractions,  and  the  second  a  whole 
number,  reduce  the  first  and  third  to  one  common  denominator, 
then,  rejecting  the  denominators,  make  the  numerator  of  the  first, 
the  first  term,  and  the  numerator  of  the  third,  the  third  term,  and 
work  as  in  whole  numbers. 
If  }  of  a  yard  cost  9s.  what  cost  -fa  yard  at  that  rate  ? 

and  ^cj},    Now,  as  15  :  9s.     14  :  8s.  4fd.  Ans. 

Rule  II. 

If  of  the  first  and  third  terms,  one  be  1,  and  the  other  a  fraction  ; 
put  the  denominator  of  the  fraction  instead  of  1,  and  the  numera- 
tor in  the  place  of  the  fraction,  and  work  as  in  whole  numbers,  as 
before. 

If  1  acre  of  land  cost  £12,  what  will  f  of  an  acre  cost  at  that  rate  ? 

Den.      £     Num.     £  s. 
As    8    :    12    ::    5    :    7  10  Ans. 
If  the  question  were  wrought  with  the  fractions,  it  is  evident  that 
the  denominator  would  belong  both  to  the  dividend  and  divisor, 
and  thus  destroy  each  other.  .  Then  in  the  example  under  hule  1. 
the  statement  would  be, 

9x14 

As  #  :  9  ::     :  the  answer  ~HX9XH=-~r  • 

And  under  Rule  II.  the  statement  would  be, 

.   a    to    ,  8x12x5  12x5 

Ai  f  :  1*  "  t :  answer=^  _____ 

Whence  the  reason  of  the  rules. 
65.  If  -625  of  a  yard  cost  £-25,  what  will  4:75yds.  come  to? 

Yds.    £     Yds.   4»75v'25  £     £  s. 
As  -625  :  -25  ::>75  :  -  ,6     -=1-9~1  18  Ans. 
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66.  If  9  76yds.  cost  $11  25c.  what  will  -5yds.  cost? 

Ans.  57c.  6}f  ro. 

67.  There  is  »  cistern,  which  has  3  cocks  ;  the  first  will  empty 
it  in  -25  hour,  the  second  in  75  of  an  hour,  and  the*  third  in  15 
hoar :  in  what  time  will  it  be  emptied  if  ail  three  run  together? 

H.   Cist.  H.  Cist. 
(  25  :  1  ::  I  :  4 
As  <  «76  :  1  ::  1  :  1-333+ 
(1-5:1  ::  1  :  0  667— 

€  Cist. 

Cist..  H.  Cist.  H.  H.  in. 
.As  6  :  1  ::  1  :  J=*0167— =  10  Ans. 

68.  A  condait  has  a  cock,  which  will  fill  a  cistern  in  *2  of  an 
hoar :  this  cistern  has  3  cocks  ;  the  first  will  empty  it  in  1-25  hoar, 
the  second  in  *625  of  an  hoar,  and  the  third  in  *5  boar.  In  what 
time  will  the  cistern  be  filled,  if  all  four  ran  together  I 

Ans.  lb*  40m. 

69.  If  19yds.  cost  $25  75c.  what  will  435  5yds.  come  to. 

Ans.  $590  21c.  7^m. 

70.  If  345yds.  of  tape  cost  $6  17c.  5m.  what  will  one  yard  cost? 

Ans.  Oc.  lpi.  '5. 

71.  If  I  give  $12  82c.  5m.  for  675  tops,  hew  many  tops  will  19 
mills  buy  ?  Ans.  t  top. 

72.  If  when  wheat  is  $J  per  bushel,  the  two  penny  loaf 
weigh  9*6oz.  what  ought  it  to  weigh  when  wheat  is  $1  25c.  per 
bushel?  Ans.  7oz.  13pwt.  14grs. 

73.  How  usucb  in  length,  that  is  B\  inches  broad,  will  make  a 
foot  square  ?  Ans.  16$)-  inches. 

74.  What  number  of  men  mast  be  employed  to  finish  in  9  days, 
what  15  men  would  perform  in  30 days?  An*.  50  mep. 

75.  If  9  men  can  build  a  wall  in  5  months  by  working  14  hoars 
a  day,  in  what  time  will  the  same  men  do  it,  when  they  work  only 
10  hours  a  day  ?  Ana.  7  months. 

76.  How  many  yards  of  carpet,  2|  feet  wide,  will  cover  a  floor, 
which  is  18  feet  long  and  16  feet  wide  ?  Ans.  34|fyds. 

77.  If  745  soldiers  are  to  be  clothed,  and  each  suit  is  tp  contain 
SJyds.  of  cloth  lfyd.  wide,  and  to  be  lined  with  shalloon  Jyd.  wide  : 
how  many  yards  of  shalloon  will  be  necessary  ?        Ans.  4097£yds. 

78.  If  a  man  count  100  cents  in  a  minute  fpr  10  hours  in  a  day  ; 
in  how  many  days  will  he  count  a  million  of  cents  ?  * 

Ans.  16|  days. 

79.  Proceeding  to  count  at  the  same  rate  as  in  the  last  question  ; 
how  many  men  must  be  employed  for  100  years  of  365  days  each, 
to  count  one  trillion  ?.  Ans.  456621004^*$  men. 

80.  The  number  of  inhabitants  on  the  earth  is  computed  to  be 
750000000 ;  suppose  they  had  each  counted  one  for  every  second 
from  the  creation  to  this  time  or  6000  years  of  365  days  each ; 
how  many  would  tbey  have  counted  ? 

Ans.  141912000  billions. 
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81.  Ia  a  certain  school,  ^th  of  the  pupils  study  Greek,  ^  study 
Latin,  |  study  Arithmetick,  \  read  and  write,  aod  20 attend  to  oth- 
er things  ;  what  is  the  nntnber  of  pupils  ? 

A+A+i+i^A*  ^en  *0=5SA  aod  A :  20  ::  «  :  100.  Ans. 

To  find  the  value  of  Gdld  in  MastachuseUs  currency . 

Prob.  1.  Given  the  weight  of  any  quantity  of  gold,  to  find  its 
value. 

Oz.  £    Oz.  £  pwt.  s.  gr.  d.  2f 
Theorem  1.  As  1  :  6£     12  :  64  ::  1  :  5|  ::  1  ::  2|(Case  1.)=— 

i 

(Cast  2.)="l  (Case-3.);=?ff  Therefore, 
Rale  1. — If  the  given  quantity  be  in  grains ;  say.  As  the  denom- 
inator is  to  the  number  of  grains ;  so  is  the  numerator  to  their  va- 
lue io  pence. 

I ,  What  »s  the  value  of  18  grains  of  gold  ? 

By  Case  1.  By  Case  2.  By  Case  3. 

Gr,  Gr,  Gr. 

As  1  :  18  ::  2|       As  2  :  18  ::  6£      As  3  :  18  ::  8 
»f  H  8 

36      ,  .  90  3)*44 

12  6   

—  —  48d.=4s. 

12)48(4s.  Ans.  2)96(48d.?*4s. 
Role  2^-lf  the  given  quantity  consist  of  ounces,  pennyweights, 
and  grains,  halve  the  grains,  and  then  proceed  as  in  multiplication 
of  pounds,  shillings  and  pence,  making  the  numerator  in  Case  2d, 
the  m«j!fnjkr. 

1 .  What  is  the  value  of  Toz.  *pwt.  16gr.  of  goM? 
Gr.         gr.      oz.  pwt.  gr. 
16 8,  then,  7    8  8 
H- 


37    3  4 
2    9  6f 


£39  12  lOfAas. 
Rule  3.— ff  the  given  quantity  consist  of  pounds  only,  multiply  by 
64,  and  the  product  will  be  the  answer  ;  but,  if  jt  consist  of  pounds, 
ounces,  &c.  it  will  be  most  convenient  to  reduce  the  pounds  to 
ounces,  and  proceed  by  Rule  2. 
1.  What  is  the  value  of  361b.  of  gold,  at  £64  per  lb.  ? 
64 

144 

216 

£2304  Ans. 
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2.  What  is  the  value  of  151b.  9oz.  12pwt.  18gr.  of  gold? 
12 

 pwt.  gr.  gr. 

os.  189   12  9  s  18  2 


948   3  9 
63  4  3 


£1011    8  OAni. 
Prob.  2.  To  ascertain  the  value  of  any  given  quantity  of  gold  in 
>aniab  milled  dollars,  or  federal  money. 
Theorem  2.  Ipwt.  of  gold     6Js.         1  dollar  =*  6s.  And, 

^s^fsf.  Therefore, 

Rule.  Reduce  the  given  quantity  of  gold  to  pennyweights; 
en,  as  the  denominator  is  to  the  given  quantity  ;  so  is  the  nume- 
ttor  to  the  answer  in  dollars.  Or, 

Divide  by  the  denominator,  and  multiply  the  quotient  by  the  nu- 
erator.  Or, 

Divide  by  the  denominator  and  subtract  the  quotient  from  the 
vidend.    In  either  case,  you  will  have  the  answer. 
1.  What  is  the  value  of  6oz.  6pwt.  of  gold,  in  Spanish  dollars  ? 

20 

-  •  pwt.   

As  9  :  126  ::  8        126  pwt.  Or, 
8  9)126 

  Or,  —14 

9)1008  9)126 


Ana,    112Dolh.  14x8=112  Ans. 

2.  In  7oz.  13pwt.  17gr.  how  many  dollars  ? 
oz.  pwt.  gr. 
7    13  17 
20 

163JJ 
24 

619 
307 


112  Ans. 


3689 

As*:  'H'  ::f  :  2|Ha 
216)29512(136  doll. 
216 

791 
648 

1432 
1296 

*  136 
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To  find  the  ralue 
1.  In  shillings,  &cT 

136 


216)816(3s. 
648 

168 
12 


216)2016(9^ 
1944 


of  this  remainder. 

2.  In  Federal  Money. 
Annex  cyphers,  as  in  division 
of  decimals  ;  the  two  quotient 
places  next  to  dollars,  will  he 
cents  ;  the  third,  mills ;  the  oth- 
ers, decimals  of  a  mill;  or  the 
remainder  with  the  divisor,  will 
form  a  fraction  of  a  mill. 
216)1360(62c.  9tftn. 
1296 


72 
4 


216)288(l|qr. 
216 


Pros.  3.  To  ascertain  the  weight  of  gold  equivalent  to  any 
given  sum,  currency. 

Rule  1.  If  the  given  sum  he  in  pence,  reverse  Rule  1  Theo- 
rem 1.  that  is ;  As  the  numerator  8  is  to  the  given  sum  in  pence ; 
so  is  the  denominator  3  to  the  weight  required,  in  grains. 
What  weight  of  gold  is  equal  to  4s.  ? 
^d.  12 
As  8  :  48  ::  3  — 
3  48 

8)144 

Ans.   18  grains. 
Rule  2.  f f  the  given  sum  be  in  pounds,  shillings  and  pence. 
A  H 

As  i  is  equal  to  y ;  therefore,  divide  the  given  sum  by  8,  and 
that  quotient  by  2 ;  add  the  two  quotients  together,  double  the  1m t 
denomination,  and  you  will  have  the  answer. ' 

What  quantity  of  gold  is  equivalent  to  £45  13s.  4d. 

oz.  pwt.  gr. 

Mark  the  pounds,  sbilliogs  and  >    8)46    13  4 
pence,  as  oz.  pwt.  and  gr.  ) 


Prob.  4.  To  find 
in  Federal  money. 


2)6 
2 

14 
17 

8 

11 

3+3 

Oz.  8 

11 

6  Ans. 

1*4 
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Rule.  As  the  numerator  8  is  to  the  noifeber  of  dollars ;  so  is  the 
denominator  9  to  the  answer  in  pennyweights :  Or,  divide  the  dol- 
lars by  the  numerator  8,  and  add  the  quotient  to  the  dividend. 

Or,  divide  as  before,  and  multiply  the  quotient  by  the  denomina- 
tor 9.    In  either  case  you  will  have  the  answer. 

1.  Required  the  weight  of  gold  equal  to  76  dollars. 

As  8  :  76  :z  9  Or  thus,  8)76        Or,  9ix9=85£pwt. 

9  9} 

8)684  Ans.  85£pwt. 

  oz.  pwt  gr.   

Ans.  85ipwt.=4    6  12 

2.  Required  the  weight  of  gold  equal  $159  75c. 

As  8  :  159  75  ::  9  :  179pwt.  17Jgr.  Ans. 


8)1437-75 


179-71875 
24 


287500 
143750 


17-25  grains. 
Or,  159-75^8  +  159-75  =a  179pwt.  17£gr.  Ans. 
Or,  159-75-T-8  X  9  =  179pwt.  17Jgr.  as  before. 

RULE  OF  THREE  DIRECT  AND  INVERSE. 

Though  Direct  and  Inverse  Proportion,  are  properly  only  parts 
of  the  same  rule,  yet  for  the  use  of  those  who  may  desire  it,  the 
common  distinctions  will  be  made  and  the  common  rules  given. 

The  Rule  of  Three  Direct  teaches,  by  having  three  uumbers 
giveo,  to  find  a  fourth,  which  shall  have  the  same  ratio  to  the  se- 
cond, as  the  third  has  to  the  first. 

The  Rule  of  Three  Inverse  teaches,  by  having  three  numbers 
given,  to  find  a  fourth,  which  shall  have  the  same  ratio  to  the  se- 
cond, as  the  first  has  to  the  third.  It  is  also  called  reciprocal  or 
indirect  proportion. 

If  more  require  more,  or  less  require  less,  the  question  belongs 
to  the  Rule  of  Three  Direct.  But  if  more  require  less,  or  less 
require  more,  the  question  belongs  to  the  Rule  of  Three  Inverse. 

The  principal  difficulty,  which  will  embarrass  the  learner,  will 
be  to  distinguish  when  the  proportion  is  direct,  and  when  inverse. 
This  must  be  done  by  an  attentive  consideration  of  the  question 
proposed.  For  more  requires  more,  when  the  third  term  is  greater 
than  the  first,  and  the  question  requires  the  fourth  term  to  be  greater 
than  the  second  ;  and  less  requires  less,  when  the  third  term  is  less 
than  the  first,  and  the  fourth  is  required  to  be  lets  than  the  second. 
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•  Afere  ie  said  to  require  Istt,  when  the  third  term  m  gwtaUr  the* 
the  first,  and  the  question  requires  the  fourth  to  be  Un  than  the 
second ;  and  Uis  requires  mere,  when  the  third  tern  is  Un  than 
the  first,  and  the  fourth  k  required  to  be  greater  than  the  second. 

RULE  OF  THREE  DIRECT. 

1.  State  the  question  by  making  that  number,  which  asks*  the 
question,  the  third  term ;  that  which  is  of  the  same  name  or  quality 
as  the  demand,  the  first  term ;  and  that,  which  is  of  the  same  name 
or  quality  with  the  answer  required,  the  second  term* 

2.  Divide  the  product  of  the  second  and  third  terms  by  the  first 
term  and  the  quotient  will  be  the  answer. 

Note.  The  directions  under  the  General  Role,  as  well  as  the 
demonstration,  apply  to  this  role. 

Examples. 

1.  If  61bs.  of  sugar  cost  10s.  what  will  33!bs.  cost  at  the  same 
rate? 

lbs.   s.  lbs. 
As  6  :  10  ::  33  :  the  answer. 
10 

6)330 

65s.=  £2  15*.  Ans. 
In  this  example  33lbs.  ask*  the  question,  and  is  made  the  third 
term  ;  6lbs.  being  of  the  same  quality,  is  made  the  first  term ;  and 
10s.  being  of  the  quality  of  the  answer  required,  it  placed  for  the 
second  term. 
To  invert  the  question,  say, 
8.-  lbs.    s.  lbs. 
As  10  :  6     6b  :  33  the  Ans. 

2.  If  100yds.  of  cloth  coat  $W  what  will  1  yard  cost  ? 

Ans.  66c* 

3.  If  my  income  be  $1750  a  year,  and  I  spend  J  9s.  7d.  a  day, 
how  much  shall  1  have  saved  at  the  end  of  the  year  ? 

Ans.  £167  12s.  Id. 

RULE  OF  THREE  INVERSE,  OR  RECIPROCAL  PROPORTION 

RuLE.t 

State  and  reduce  the  terms  as  in  the  Rule  of  Three  Direct ;  then, 
multiply  the  first  and  second  terms  together,  and  divide  the  prodoct 

*  The  term  which  asks  or  moves  the  question,  has  generally  some  words  like 
these  before  it,  vis.  What  will?  what  cost?  How  many?  how  long?  now 
much?  &c. 

t  The  reason  of  this  rule  may  be  explained  from  the  principles  of  Compound 
Multiplication  and  Compound  Division,  in  the  same  manner  e*  the  drreet  rrde.~> 

T 


I4G 
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by  the  third ;  the  quotient  will  be  the  answer  in  the  same  denomina- 
tion ad  the  middle  term  was  reduced  into. 

if  there  be  fractions  in  your  question,  they  must  be  stated  as  be- 
fore directed,  and  if  they  vulgar,  invert  the  third  term  :  Then 
multiply  the  three  terms  continually  together,  and  the  product  will 
be  the  answer. 

Examples. 

1.  How  much  shalloon,  that  is  }  yard  wide,  wilt  line  6|  yards  of 
cloth  which  is  If  yard  wide  ?  \ 

yd.   yds.  qrs.  qrs.  qrs.  qrs. 

As  1}  :  6}  ::  3  As  6  :  27  ::  3 

~  4      4  6 

5     n  3)135 

4)45 

,  11 J  yards,  Ans.  . 
The  same  by  Vulgar  Fractions. 
First.  lj=f ,  6|=y,  and  3qr«.=}.  Then, 

6X27X4 

As  {  :  y  ::  |.    And  fxyxi^-j^-^W^Y^HJyds.  Ans. 

The  same  by  Decimal  Fractions. 
1^=1-25,  6J=6-75  and  3qrs.=  76.  Then, 
As  1-26  :  6  75  ::  -75 
1-26 

3375 
1350 
675 

-   -2.  What  length  of  board  7 

•75)8-4375(1 1  *25yds,  Ans.     inches  wide,  will  make  a  square 
7  5  foot? 
"  In.br.  in.len.  io.br.  in. len. 

93  As  12  :  12  ::  7£  :  19£  Ans. 

75 

187 
150 

375 
375 


For  example,  if  4  men  can  do  a  piece  of  work  in  12  days,  in  what  time  will  8  men 

do  As  4  men  :  1%  days  ::  8  men  :  4X^==6  days,  the  Answer. 

H 

And  here  the  product  of  the  first  and  second  terms,  that  is,  4  times  12,  or  48,  is 
evidently  the  time  in  which  one  man  would  perform  the  work.   Therefore,  & 
.  men  wiU  do  it  in  one-eighth  part  of  the  time,  or  6  days. 
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3.  Suppose  I  lend  a  friend  £350  for  5  months,  he  promising  (he 
like  kindness  ;  but,  when  requested,  can  spare  hot  £125,  how  long 
may  I  keep  it  to  balance  the  favour?         £    Mo.   £  Mo. 

As  350  :  5  ::  125  :  14  Ans. 

4.  Suppose  450  men  are  in  a  garrison,  and  their  provisions  are 
calculated  to  last  but  5  months  ;  how  many  must  leave  the  garrison, 
that  (he  same  provisions  may  be  sufficient  for  those  who  remain  9 
months? 

Mo.  M.   Mo.  M.  M. 
As  5  :  450    9  :  250,  and  450— 250/F200  men,  Ans. 

5.  If  a  man  perfonn  a  journey  in  15  days,  when  the  day  is  12 
hours  long,  in  how  many  days  will  he  do  it,  when  the  day  is  but  10 
hours  ?  Ans.  18  days. 

6»  If  a  piece  of  land,  40  rods  in  length,  and  4  in  breadth,  make 
an  acre,  how  wide  must  it  be,  when  it  is  but  19  rods  long  to  make 
an  acre  ?  Ans.  8rods  6ft.  1  i^io. 

7.  If  a  piece  of  board  be  30  inches  in- length*  what  breadth  will 
make  J£  square  foot  ?  Ans.  7*2  inches. 

8.  A  wall,  which  was  to  be  built  24  feet  high,  was  raised  8  feet 
by  6  men,  in  12  days  :  How  many  men  must  he  employed  to  finish 
the  wall  in  four  days  ? 

ft.  m.    ft.  nv 
As  8  ;  6  ::  24—8  :  12  to  finish  it  in  12  days.  And, 
d.    m.     d.  m. 
As  12  :  12  ::  4  :  3Q  to  finish  in.  4  days. 

9.  There  is  a  cistern  having  a  pipe,  which  will  empty  it  in  6 
hours:  How  many  pipes  of  the  same  capacity  vjtfl  empty  it  in  50 
minutes? 

h.  pi.  mi.  pi. 
As  6  :  1  ::  20  :  18  Ans. 

10.  If  a  field  will  feed  6  cows  91  days,  how  long  will  it  feed  21 
cows  ?  Ans.  26  days. 

11.  How  much  in  length,  that  is  13}  poles  in  breadth,  will  make 
a  square  acre  ?  Ans.  11  ^T  poles. 

12.  If  a  sqit  of  clothes  can  be  made  of  4}  yards  of  cloth,  If  yard 
wide  ;  how  many  yards  of  coating}  of  a  yard  wide,  will  it  require 
for  the  same  person  ?         %  Ans-  6yds.  lqr.  3$n. 

Abbreviations. 

To  know  whether  a  fraction,  when  abbreviated*  be  equivalent  in  all 
respeete  to  the  original  fraction,. 

Rule. 

As  the  numerator  of  the  fraction,  in  its  lowest  terms,  is  to  its  de- 
nominator ;  so  will  the  numerator  of  the  original  fraction  be  to  its 
own  denominator. 

Or,  as  one  numerator  is  to  the  other  ;  so  will  one  denominator 
be  to  the  other,  &c. 

A  owes  B  £75  13s.  6d. ;  now  £100  of  A's  money  is  equal  to  £140 
of  B's  )  what  mnst  A  pay  to  satisfy  the  said  debt  ? 
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£  t.  d. 

Ui—h  therefore,  75  It  6 

5 


7)378  '  7  6 


£54    1  Of  Aos. 
Now,  to  prove' whether  j  be  equal  ff  J. 
Nam.  Den.  Norn.  Den.  Num.  Nam.  Den.  Den. 

Aft  5  :  7  ::  H)0  :  140       Or,  as  5  :  100  ::  7  :  140. 
All  questions  in  the  Rule  of  Three  Direct  or  Inverse,  may  "be 
wrought  by  the  following 

Rule. 

Stile  the  questions  as  directed  in  the  Rule  of  Three  Direct ; 
then  multiply  the  second  term  by  the  first  or  third  term  according* 
)y  as  the  answer  ought  to  be  greater  or  less ;  divide  the  product 
by  the  ether  term,  and  the  quotient  will  be  the  answer. 


COMPOUND  PROPORTION, 

Ott  DOUBLE  RULE  OF  THREE, 

TEACHES  to  resolve  such  questions  as  require  two  or  more 
statements  by  Single  Proportion,  and  hence  its  name.  There  is 
always  an  odd  number  of  terms  given,  as  five,  seven,  &c.  All 
questioos  in  Compound  Proportion  may  be  stated  and  wrought  by 
the  following 

Gekekal  Rclb  * 

1.  Place  that  term,  which  is  of  the  same  kind  or  quality  with 
the  answer  sought,  for  the  second  term. 

2.  Then,  of  the  two  terms  in  the  question  of  the  same  kind, 
place  the  greater  or  less  on  the  right  for  the  third  term,  and  the 
other  on  the  left  for  the  first  term,  according  to  the  directions  un- 
der the  General  Rule  for  Simple  Proportion.  Arrange  the  two 
remaining  terms  under  the  first  and  third,  on  the  same  principle. 

3.  Find  the  fourth  term  from  the  first  statement,  and  place  it  for 
the  second  term  in  the  second  part  of  the  statement,  and  find  the 
fourth  term  from  this  statement,  and  it  will  be  the  answer  required. 

Note.  If  there  be  more  than  five  terms  in  the  question,  the  same 
mode  of  statement  must  be  continued,  and  a  third  proportion  form* 
ed,  and  so  on,  and  the  fourth  term  found  from  the  last  statement, 
will  be  the  answer  as  before. 

*  This  rule  is  evident  from  the  General  Rule  of  Three,  ftnr  each  statement 
is  a  particular  statement  under  that  Rule.  If,  then,  all  the  separate  dividends 
be  collected  into  one  dividend,  and  all  the  divisors  into  one  divisor,  their  quo- 
tient must  be  the  answer.   Thus,  in  Ex.  1. 

D.  Int.  D.      Int.  M.     Int.  M. 

.  _    400  X6  400  X6         400X6  X9    ^   w  m 

As  100  :  6::  400:  ,  and  as  12 :  ~ -  ::  9  :    |00x  it  ~ Int  Aus" 
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EXAMPLES. 

1.  If  a  principal  of  $100,  gain  {6  interest  in  one  year,  what  wit! 
$400  gain  in  9  months. 

Statement  and  Operation. 
D.   Int.     D.         fit.  Int.  H. 
As  100  :  6  ::  400   Or,  12  :  6  ::  9 
M.         M.  D. 
12  :      ::  9  100  :     ::  400. 

400X6  400X6 
Then  100 : 6    400 :    10o'  And  12  :  -JqJP  :  9  :  18  Int.  Ans. 

Or  12  :  24  :  9  :  IB  Ana. 
6X9  m.    6x9      ^  6x9x400 

Then  12  ;  6  ::  9  :  -jg  ==4J  and  100:  -jy  :  400  :  lgxlQo"a=1B  An* 

Or  100  :  4|  :  400  :  18  lot  Ans. 
In  this  question,  the  answer  sought  is  interest,  and  therefore  #6 
must  be  the  second  term.  As  % 400  will  gain  more  interest  in  the 
same  time  than  {100,  {400  must  be  placed  on  the  right  for  the 
third  term,  and  $100  on  the  left  for  the  first  term.  And  as  the 
same  sum  will  gain  more  interest  in  12  months  than  in  9  months, 
the  9  most  bo  placed  under  the  third  term,  and  the  12  under  the 
first  term. 

The  operation  is  obvious  on  inspecting  it. 

Note.  Instead  of  working  two  proportions,  the  whole  maybe 
reduced  to  one,  by  multiplying  the  first  terms  together,  and  also 
the  third  terms,  and  using  their  products  for  the  first  and  third 
terms.  This  is  merely  changing  the  order  of  the  operation,  as 
will  be  seen  in  the  preceding  example. 
D.  Int.  D. 

1 12  :  6  ::  T  \  TWi  «™te««y. 

400X9X6 

100X12  :  6  ::  400x9  :  'lo0xii^~18,  a*  before. 
The  work  may  also  frequently  be  contracted  by  dividing  the 
first  and  third  terms  by  a  common  divisor,  or  the  fir$t  and  second 
terms,  and  using  their  quotients,  for  the  divisor  will  diminish  the 
terms  in  the  same  ratio,  and  the  proportion  be  still  preserved. 
Thus,  in  the  preceding  example, 


100  :  6  ::  400  becomes  1:6::  4,  by  dividing  by  100. 
12  :    ::  9  4  :     ::  3,  3. 


And 


4  I  6  I!  3  ^  becomes  1:6:3:18,  An*,  as  before. 


Ex.  2.  If  950  soldiers  consume  350  quarters  of  wheat  in  7  months, 
how  many  soldiers  will  consume  1464  quarters  in  1  month? 

Ans.  27816  soldiers. 
Ex.  3.  If  1464  quarters  of  wheat  be  used  by  27816  soldiers  in  a 
mooth,  in  what  time  will  950  soldiers  consume  350  quarters  ? 

Ans.  7  months. 

Ex.  4.  If  144  men,  in  6  days  of  12  hours  each,  dig  a  trench  200 
feet  long,  3  wide  and  2  deep,  how  many  hours  long  is  the  day, 
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when  30  men  dig  a  trench  350  feet  long,  $  wide  and  3  deep,  in 
269*2  days  ?  Ana.  7  hours. 

The  following  Rale  for  the  Double  Rale  of  Three,  involves  the 
consideration  of  Direct  and  Inverse  Proportion.  Though  the 
General  Rule  will  enable  the  student  to  solve  all  questions  with 
ease,  this  Rule  is  retained  for  the  satisfaction  of  those  who  might 
desire  to  use  it. 


Always  place  the  three  conditional  terms  in  this  order:  That' 
number,  which  is  the  principal  cause  of  gain,  loss  or  action,  pos- 
sesses the  first  place  ;  that,  which  denotes  the  space  of  time,  dis- 
tance of  place,  rate,  medium  or  mean  of  action,  the  second  ;  and 
that,  which  is  the  gain,  loss  or  action,  the  third:  This  being  done, 
place  the  other  two  terms  which  move  the  question,  under  those 
of  the  same  name,  and  if  the  blank  place,  or  term  sought,  fall 
under  the  third  place,  then  the  question  is  in  direct  proportion : 
therefore, 

Rule  I.* 

Multiply  the  three  last  terms  together,  for  a  dividend,  and  the 
two  first  for  a  divisor :— But,  if  the  blank  fall  under  the  first  or 
second  place  ;  then,  the  proportion  is  inverse  ;  therefore, 


Multiply  the  first,  second  and  last  terms  together  for  a  dividend, 


1.  If  4100  gain  $6  in  a  year  ;  what  will  $400  gain  in  9  months  ? 
D.  P.  Mo.D.  Int. 

100  :  12  ::  6  Terms  in  the  supposition,  or  conditional  terms. 

400  :    9         Terms  which  move  the  question. 

Here,  the  blank  falling  under  the  third  place,  the' question  is  in 
direct  proportion,  and  the  answer  must  be  found  by  the  first  Rule  ; 
therefore, 

400X  9x6=21600  For  the  dividend,  and, 
100x12     =1200  For  the  divisor. 

*  1 .  When  the  blank  falls  nndcr  the  third  term  by  this  mode  of  statement, 
it  is  obvious  on  inspecting  the  statement -that  the  proportion  is  direct,  and  the 
same  terms  are  taken  to  form  the  dividend  and  divisor  as  in  the  preceding  rule, 
or,  by  two  statements  in  the  Single  Rule  of  Three  direct. 

2.  But  in  Example  2nd,  and  when  the  blank  falls  under  the  first  or  second 
term,  the  proportion  is  inverse.  In  this  Example,  more  principal  and  interest 
require  /cm  time,  and,  every  statement  according  to  the  rule  will  make  more 
require  les?.  The  operation  by  the  rule  is  the  same  as  from  two  statements  by 
the  Single  Rule  of  Three  Inverse.  These  statements  on  this  Example  would 
be  thus 


Rule. 


Rule  II. 


18 :     400  : 


100  :  12  :r  400  : 
100X12 


:6: 


100X12 
400 

100X12X18 
1  400X6 


and  illustrates  the  rule. 
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See.  the  work  at  large* 
D.Pr.  Mo.  D.  Int 

100  :  12  ::  6 
400;  9  . 
9 

100  3600 
12  6 

12|00)216jOO(18D.  Ans. 
12 

96 
96 

2.  If  #100  will  gain  $6  in  a  year ;  in  what  time  will  #400  gain 
{18?         D.  Mo.  D. 

100  :  12  ::   6  Terms  in  the  supposition. 
400  :      ::  18  Terms  which  move  the  question. 
Here,  the  blank  falling  under  the  2d  place,  the  question  is  in 
reciprocal  or  inverse  Proportion,  and  the  answer  mast  be  sought 
by  the  second  rale  ;  therefore, 

100X12X18=21600  For  the  dividend. 
400X  6      =  2400  For  the  divisor. 
D.Pr.  Mo.  D.Int. 
100  :  12  ::  6 
400  :      ::  18 
6  12 

2400  216 
100 

24|00)216|00(9  months,  Ans. 
216 

3.  What  principal,  at  6  per  4.  If  $400  gain  #18  in  9 
cent,  per  ann.  will  gain  $18  in  months  j  what  is  the  rate  per 
9  months  ?  cent,  per  annum  ? 

Pr.    Mo.  Int.  Pr.  Mo.  Int. 

100  :  12  ::  6  400  :   9  ::  18 

9  :;  18  100  :  12  ::  $6  Ans. 

I« 

9  216 
6  100 


54)21600(400  Ans. 
216 


00 
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Here,  the  blank  faffing  under  the  first  place,  the  proportion  if 
inverse,  and  the  answer  found  by  the  second  role,  as  in  the  last 
example. 

6.  If  8  men  spend  £32  in  13  weeks ;  what  will  24  men  spend  in 
52  weeks?  Ans.  £384. 

6.  If  the  freight  of  9hhds.  of  sugar,  each  weighing  12cwt.  20 
leagues,  cost  $60 ;  what  most  be  paid  for  the  freight  of  60  tierces 
ditto,  each  weighing  2}cwt.  100 leagues?    Ans.  $289  35c.  Iffm. 

7.  There  was  a  certain  edifice  completed  in  a  year  by  20  work- 
men ;  but  the  same  being  demolished,  it  is  necessary  that  just  such 
an  one  should  be  built  in  5  months.  1  demand  the  number  of  men 
to  be  employed  about  it  ?  Ans.  48  men. 

8.  If  6  men  build  a  wall  20  feet  long,  6  feet  high  and  4  feet 
thick,  in  16  days,  in  what  time  will  24  men  build  one  200  feet  long, 
8  feet  high,  and  6  feet  thick  ?  Ans.  80  days. 

COMPARISON  OF  WEIGHTS  AND  MEASURES. 
Ejumples- 

1.  If  78  pence  Massachusetts  be  worth  1  French  crowo,  how 
many  Massachusetts  pence  are  worth  320  French  crowns  ? 

F.cr.  d.  F.cr. 
As  1  :  78  320 
78 

2560 
2240 

24960  Ans. 

2.  If  24  yards  at  Boston  make  16  ells  at  Paris,  how  many  ells 
at  Paris  will  make  128  yards  at  Boston  ? 

Bost.      Par.      Bost.  Par. 
As  24yds.  :  16ells  ::  128yds.  :  85£ells,  Ans. 

3.  If  60ffe  at  Boston  make  56ft  at  Amsterdam,  how  many  pounds 
at  Boston  will  be  equal  to  350  at  Amsterdam  ? 

Ans.  376ft  Boston. 

4.  If  95ft  Flemish  make  100ft  American,  how  many  American 
pounds  are  equal  to  550ft  Flemish  ?      Ans*  678}f&  American. 


CONJOINED  PROPORTION, 

IS  when  the  coins,  weights  or  measures  of  several  countries  are 
compared  in  the  same  question  ;  or,  in  other  words,  it  is  joining 
many  proportions  together,  and  by  the  relation,  which  several  an- 
tecedents have  to  their  consequents,  the  proportion .  between  the 
first  antecedent  and  the  last  consequent  is  discovered,  as  well  ai 
the  proportion  between  the  others  in  their  several  respects. 


CONJOINED  PROPORTION. 
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Tliia  rule  may  generally  be  so  abridged  by  cancelling  equal 
quantities  on  both  sides,  and  abbreviating  commensurabtes,  that 
the  whole  operation  may  be  performed  with  very  little  trouble, 
and  it  may  be  proved  by  as  many  sta tings  in  the  Single  Rule  of 
Three,  as  tbe  nature  of  the  question  may  require. 

CASE  I. 

When  it  is  required  to  find  how  many  of  the  first  sort  of  coin, 
weight,  or  measure,  mentioned  in  the  question,  are  equal  to  a  given 
quantity  of  the  last. 

Rule. 

Place  the  numbers  alternately,  that  is,  the  antecedents  at  the 
left  hand,  and  the  consequents  at  the  right,  and  let  the  last  num- 
ber stand  on  (he  left  hand;  then  multiply  the. left  hand  column 
continually  for  a  dividend,  and  the  right  hand  for  a  divisor,  and  the 
quotient  will  be  the  answer. 

Examples. 

1.  Suppose  100  yards  of  America =100  yards  of  England,  and 
100  yards  of  England =50  canes  of  Thoulouse,  and  100  canes  of 
Thoulouse=160  ells  of  Genera,  and  100  ells  of  Geneva=200  ells 
of  Hamburgh :  How  many  yards  of  America  are  equal  to  379  ells 
of  Hamburgh  ? 

Antecedents.  Consequents.  Abriged. 

100  of  America  100  of  England.  Ant.  Con. 

100  of  England      =    50  of  Thoulouse.  5  8 

100  of  Thoulouse  =160  of  Geneva.  379 
100  of  Geneva      =  200  of  Hamburgh. 
379  of  Hamburgh  ? 

379X5 

Therefore,     8  — 236Jyds.  of  America=5379  ells  of  Hamburgh. 
Illustration. 

Tbe  two  100s  of  both  sides  cancel  each  other.  Let  the  last  cy- 
phers of  the  next  three  antecedents  and  consequents  be  cancelled, 
which  is  dividing  by  10.  Then  divide  the  second  antecedent  and 
consequent  by  5,  and  the  quotients  will  be  2  on  the  side  of  the 
antecedents,  and  1  on  the  side  of  the  consequents ;  then  2  will 
measure  the  third  antecedent  and  consequent,  and  the  quotients 
will  be  5  and  3.  10  will  measure  the  4th  antecedent  and  conse- 
quent, and  the  quotients  will  be  1  and  2.  Now,  there  being  2  left 
on  each  side,  they  caacel  each  other,  and  as  there  is  no  farther 
room  for  abridging  by  reason  of  the  odd  number  379,  the  opera- 
tion is  finished,  and  the  answer  found,  as  before. 

2.  If  2011)  at  Boston  make  23%  at  Antwerp,  and  155  at  Antwerp 
make  180  at  Leghorn  :  ilow  many  at  Boston  are  equal  to  144  at 
Leghorn?  Ans.  107£$fc. 

3.  If  121k  at  Boston  make  10ft  at  Amsterdam,  10ft  at  Amsterdam 
12ft  at  Paris :  How  many  pounds  at  Boston  arc  equal  to  80ft  at 
Paris  ?  %  Ans.  80ft. 

v 
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4.  If  140  braces  at  Venice  be  equal  to  150  braces  at  Leghorn, 
and  7  braces  at  Leghorn  be  equal  to  4  American  yards  :  How 
many  Venetian  braces  are  equal  to  32  American  yards  ? 

Ans.  62 

5.  If  40%  at  Newburyport  make  36  at  Amsterdam,  and  9Qfc  at 
Amsterdam  make  116  at  Dantzick  :  How  many  pounds  at  Newbu* 
ryport  are  equal  to  260ft  at  Dantzick?  Ans. 224^. 

CASE  II. 

When  it  is  required  to  find  how  many  of  the  last  sort  of  coin, 
weight  or  measure,  mentioned  in  the  question,  are  equal  to  a  given 
quantity  of  the  first. 

Rule. 

Place  the  numbers  alternately,  beginning  at  the  left  hand,  and 
let  the  last  number  stand  on  the  right  hand  ;  then  multiply  the  first 
row  for  a  divisor,  and  the  second  for  a  dividend. 

Examples. 

1.  Suppose  100  yard*  of  America^  100  yards  of  England,  aud 
100  yards  of  Eng!and~50  canes  of  Thbolotise,  and  100  canes  of 
Thoolouse=160  ells  of  Geneva,  and  100  ells  of  Geneva —200  ells 
of  Hamburgh :  How  many  ells  of  Hamburgh  are  equal  to  236  J 
yards  of  America  ? 

Ant.  Coo.  Abridged. 

100  Aroer.  =  100    Eng.  Ant.  Con. 

100  Eng.     =±    50    Thou!.  6  C 

100  Thou!.  =  160   Geh.  236J 
100  Gen.     =  200    Hamb.    236  J  X  8      _  «_Q  „  _  . 

236*  Amer.   5   379  Ham-  An* 

This  needs  no  further  illustration.  The  learner  will  readily 
pee,  that  this  case  being  the  rever&e  of  the  former,  they  are 
proofs  to  each  other. 

2.  If  20ft  at  Boston  make  23Jfc  at  Antwerp,  and  155  at  Antwerp 
make  180  at  Leghorn  :  How  many  at  Leghorn  are  equal  to  144  at 
Boston  ?  Ans,  144ft. 

3.  If  12ft  at  Boston  make  10ft  at  Amsterdam,  and  100ft  at  Am- 
sterdam 120ft  at  Paris:  How  many  at  Paris  are  equal  to  80ft  at 
Boston  ?  Ans.  80ft. 

4.  If  140  braces  at  Venice  be  equal  to  150  braces  at  Leghorn, 
and  7  braces  at  Leghorn  be  equal  to  4  American  yards  :  How  many 
American  yards  are  equal  to  52 r^  Venetian  braces? 

Ans.  32  yards. 

5.  If  40ft  at  Newburyport  make  36  at  Amsterdam,  and  90ft  at 
Amsterdam  make  116  at  Dantzick:  How  many  pounds  at  Dant- 
zick are  equal  10  244  at  Newburyport  ?  Ans  283£§ft. 

ARBITRATION  OF  EXCHANGES. 

By  this  term  is  understood  how  to  choose,  or  determine  the  best 
way  of  remitting  money  from  abroad  with  advantage  ;  which  is 
performed  by  conjoined  proportion  :  Thus, 
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« 

1.  Suppose  a  merchant  has  effects  at  Amsterdam  (o  the  amount 
of  $3530,  which  he  can  remit  by  way  of  Lisbon  at  840  Fees  per 
dollar,  and  thence  to  Boston,  at  8s.  Id.  per  milree  (or  1000  rees  :) 
Or,  by  way  of  Nantz,  at  5}livres  per  dollar,  and  thence  to  Boston 
at  6s.  8d.  per  crown  ;  It  is  required  to  arbitrate  these  exchanges, 
that  is,  to  choose  that  which  is  most  advantageous  ? 

1  dollar  at  Amsterdam  =  840  rees  at  Lisbon. 
1000  rees  at  Lisbon     =   97d.  at  Boston! 

3530  dollars  at  Amsterdam. 

&40X97X3530 

 TOOOXI —  =  £1198  Cs-  8tV<*-  by  way  of  Lisbon. 

.1  dollar  at  Amsterdam  =  5J  livres  at  Nantz. 
£  livres  at  Nantz        =  80  pence  at  Boston. 

3530  dollars  at  Amsterdam. 

5fx80x3530 

jx6  =£1059  by  way  of  Nantz. 

Here  it  may  be  observed  that  the  difference  is  £139  8s.  8^d. 
in  favour  of  remitting  by  way  of  Lisbon  rather  than  by  Nantz, 
which  depends  on  the  course  of  exchange,  at  that  time  ;  hut  the 
course  may  vary  so,  that,  in  a  short  time  by  way  of  Nantz  may 
be  better ;  bpnce  appears  the  necessity  and  advantage  of  an  ex- 
tensive correspondence,  to  acquire  a  thorough  knowledge  in  the 
courses  of  exchange,  to  make  this  kind  of  remittance. 

2.  A  merchant  in  England  can  draw  directly  for  1000  piastres  in 
Leghorn  at  50d.  sterling  per  piastre  ;  but  he  chooses  to  remit  the 
sum  to  Cadiz  at  19  piastres  for  7000  maravedies;  thence  to  Am- 
sterdam at  l89d.  Flemish  for  £80  maravedies  ;  and  thence  to  Liv- 
erpool at  9d.  Flemish  for  5d.  sterling :  what  is  gained  by  this-cir- 
cular  remittance,  aqd  what  is  the  value  of  a  piastre  to  him  ? 

Ans.  pain  £28  14s.  sterling  nearly. 
Valne  of  a  piastre  56d.  3*55qr.  sterling. 

3.  A  merchant  in  New  York  orders  £500  sterling,  due  him  at 
London  at  54d.  sterling  per  dollar,  to  be  sent  by  the  following  cir- 
cuit ;  to  Hamburgh  at  15  marks  banco  per  pound  sterling  ;  thence 
to  Copenhagen  at  100  marks  banco  for  33  Fix  dollars  ;  thence  to 
Bourdeaux  at  one  rix  dollar  for  6  francs  ;  thence  to  Lisbon  at  125 
francs  for  18  mil  rees ;  and  thence  to  New  York  at  $1}  per  milree  : 
did  he  gain  or  lose  by  this  circular  remittance,  and  what  was  the 
arbitrated  value  of  a  dollar  by  this  remittance  ? 

Ans.  He  gained. 
YMue  of  a  dollar  was  69d.  sterling  nearly. 


FELLOWSHIP. 

THE  Rules  of  Fellowship  are  those  by  which  the  accompts  of 
several  merchants  or  other  persons,  trading  in  partnership,  are  so 
adjusted,  that  each  may  have  his  share  of  the  gain,  or  sustain  his 


156 


SINGLE  FELLOWSHIP. 


share  of  the  loss,  in  proportion  to  his  share  of  the  joint  stock,  to- 
gether with  the  time  of  its  continuance  in  trade. 

SINGLE  FELLOWSHIP 
■  Is,  when  the  stocks  are  employed  for  any  certain  equal  time. 

Rule.* 

As  the  whole  stock  is  to  the  whole  gain  or  loss,  so  is  each  man's 
particular  stock  to  his  particular  share  of  the  gain,  or  los9. 

Proof.  Add  all  the  particular  shares  of  the  gain  or  loss  together, 
and,  it  it  be  right,  the  sum  will  he  equal  to  the  whole  gain  or  loss. 

Examples. 

1.  Divide  the  number  360  jnto  four  parts,  which  shall  be  to 
each  other,  as  3,  4,  5  and  6. *       '  •  1 

3:  60) 

As  3+4+5+6  :  360::       !  Answer. 


360  Proof. 

•  2.  A,  B,  C,  and  D  companied  ;  A  put  in  £145;  B,  £219;  C, 
£378,  and  D,£417,  with  which  they  gained  £569  :  What  was  the 
share  of  each  ?  £    s.  d. 

w,  .    .    .        r.     (145  :   71   3  8J  }ff f  A's  share. 

ASl4o-i-Jl»+J7B-t.417.&oy     <37g  .  lg5  n  g    ^  C's  ditto.  . 

(417  :  204  14  5 J  tfft  D's  ditto. 

£569  —  Proof. 

3.  A,  B,  C,  and  D  are  concerned  in  a  joint  *>tock  of  $1000;  of 
which  A's  part  is  $150 ;  B's  $250 ;  £  s  $275,  and  D's  $325.  Up- 
on the  adjustment  of  their  accompts,  they  have  lost  $337  50c. 
What  is  the  loss  of  each  ?  Ans.  A's  loss  $50  62Jc.  B's  $84 
37£c.  C's  $92  8!$c.  and  D's  $109  6tfjc. 

4.  A  and  B  companied  ;  A  out  in  £15,  and  took  j  of  the  gain; 
What  did  B  put  in  ?       5—3=2.    Then,  As  3  :  45  ;:  2  :  30  Ans. 

5.  A,  B  aodC  freighted  a  ship  with  68900  feet  of  boards  :  A  put 
in  16520  feet ;  B  28750 ;  and  C  the  rest ;  but  iu  a  storm,  the  cap- 
tain threw  overboard  26450  feet :  How  much  must  each  sustain  of 
the  loss  ?       .    Ans.  A,  6341 J  feet.    B,  1 1036f  and  C,  9071 J  do. 

6.  A  gentleman  died,  leaving  three  sons  and  a  daugiiter,  to  whom 
he  bequeathed  his  estate  in  the  following  manner  :  To  the  eldest 
son,  he  gave  312  moirfores,  to  the  second,  312  guineas,  to  the  third, 

*  That  their  gain  or  loss,  in  this  rule,  is  in  proportion  to  their  stocks  is  evi- 
dent :  For,  as  the  times,- in  which  the  stocks  are  in  trade,  are  equal,  if  I  put  iu  £ 
of  the  whole  stock,  I  ought  to  have  £  of  the  gain  :  If  my  part  of  the  stock  be 
{,  my  share  of  the  gain  or  loss  ought  to  be  $  also.  And  generally  the  same  ra- 
tio that  the  whole  stock  has  to  the  whole  gain  or  loss,  must  each  person's  par- 
ticular stock  have  to  his  respective  gain  or  low. 
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31$  pistoles,  audio  the  daughter, 312  dollars  ;  but  when  his  debts 
were  paid,  there  were  but  312  half  joes  left:  What  must  each 
have  io  proportion  to  the  legacies  which  had  been  bequeathed  them? 

Ana.  1st  son  £293  Os.  3d.— 2d.  son  £227  17s.  lOJd.— 3d.  son 
£  179  Is.  2£d.and  the  daughter  £48  16s.  8Jd. 

7.  A  ship,  worth  {3000,  being  tost  at  sea,  of  which  £  belonged 
to  A,  |  to  B,  and  the  rest  to  C  :  What  loss  will  each  sustain,  sup-* 
posing  $450  to  have  been  insured  upon  her? 

Ana.  A's  loss  $312  50c. 

B's         937  50  ' 
Os  625 

8.  A  and  B  venturing  equal  sums  of  money,  cleared  by  joint 
trade  $140:  By  agreement,  as  A  eiecnted  the  business,  he  was 
to  have  8  per  cent,  and  B  was  to  have  5  per  cent. :  What  was  A 
allowed  for  his  trouble  ? 

t    t  '     t        it  tit        t  t 

As  8+5  :  140  ::  8  :  86&  And,  as  8+5  :  140    5  :  53ff 

Ans.  $32  30c.  7^*11. 

9.  A  bankrnpt  is  indebted  to  A  £120,  to  B  £230,  to  C  £340. 
and  to  D  £450,  and  bis  whole  estate  amounts  only  to  £560  :  How 
must  it  be  divided  among  the  creditors  ? 

Ans.  A, £58  ]8s.  ll±d.  B,£112  19s.7jd.  C,£167  Os.  4d.  aod  D. 
£221  Is.  Old. 

10.  A,  B,  and  C  put  their  money  into  a  joint  stock  ;  A  put  io  $40  ; 
B  and  C  together  $170  :  They  gained  $126,  of  which  B  took  $42  ; 
What  did  A  and  C  g*Ui,  and  B  and  C  put  in  respectively  ? 

Ans.  $24~  A's  gain,  $70  B's  stock,  $100  On  slock,  $60  C's  gain. 

11.  A,  B,  and  C  companied  ;  A  pot  in  £40  ;  B  60,  and  C  a  sum 
unknown :  They  gained  £72  ;  of  which  C  took  £32  for  his  share  ; 
What  did  A  and  B  gain,  and  C  put  in  ? 

'  Ans.  £16  A's  gain,  £24  B's  gain,  and  £80  C's  stock. 

12.  A,  B,  and  C  put  in  $720,  and  gained  $540,  of  which,  so  oft- 
ten  as  A  took  op  $3,  B  took  5,  and  C  7  :  What  did  each  put  in  and 
gain  ? 

Instead  of  the  above  rule,  yoo.maj  find  a  common  multiplier  to 
multiply  the  proportions  by,  or  mnhjplicam!  to  be  multiplied  by  the 
given  proportion?,  thus,  15)720(48  multiplicand  to  find  the  stock*. 
And  15)540(36  multiplicand  to  find  the  gains. 

$  $ 

48X3=144  A's  stock.)  (36x35=108  A's  gain. 

48x5=240  B's  ditto.  >  And  {36x5=180  B's  ditto. 

48X7=336  C's  ditto.  )         (36x7=252  C's  ditto,  as  before. 

13.  A,  B,  C,  and  D  companied ;  and  gained  a  sum  of  money  of 
which  A,  B  and  C  took  £120,  B,  C  aod  D,  £180.  C,  D  and  A,  £160, 
and  D,  A  and  B,£l40 :  What  distinct  gain  had  each  ? 

The  sum  of  these  4  numbers  is  £600.  and  as  each  man's  money 
is  named  3  times,  therefore  A,  viz.  £200  is  the  whole  gain- 
Therefore  £200— £  120  A's  B's  and  OV  Rain=£80  D's  gain 
And  £200— £  180  B's,  C's  and  D's  gain=£20  A's  gain.—  £200— 
£160  C's,  D's,  and  A's  gair>=£40  B's  gain.— And  £200— £  Mo 
D's,  A's  and  B's  gain=£60  C's  gain. 


15& 
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14.  Two  merchants  companied  ;  A  pat  in  £40,  and  B  288  du- 
cats. They  gained  £135,  of  which  A  took  £60.  What  was  the 
value  of  a  ducat  ? 

As  £60,  A'sgain  :  £40,  his  stock  ::  £135  the  whole  gain— £60t 
A's  gain  :  £50,  B's  stock. 

Due.  £   Due.  s.  d. 
«  And,  as  288  :  50  ::  1:  3  5}  Ans. 

15.  Four  men  spent,  at  a  reckoning,  20  shillings,  of  which  they 
agreed  that  A  should  pay  |,  B,  £,  C,  |,  and  D,  }.  What  must  each 
pay  in  that  proportion  ? 

s.  d. 

9  2}§\A 

J  Answer. 

1  6t<l)D 

16.  A,  B,  and  C  companied  ;  A  put  in  £40-25  ;  B  £80-5 ;  and  C 
£  161 :  they  gained  £120.    What  is  each  man's  share  ? 

££££££ 
40  25+80-5+161  :  120  ::  40-25  :  17-1 42475*=  A's 

34*28495  =B's 
68-5699  =C*s 


Proof  £119-997325 

17.  A,  B,  C,  and  D  gain  $200  in  trade,  of  which  as  often  as  A  has 
$6,  B  must  have  $10,  C  $14,  and  D  $20  :  What  is  the  share  of 
each  ?         Ans.  A's  share  $24,  B's  $40,  C's  $56,  and  D's  $80. 

T8.  An  insolvent  estate  of  $633  60c.  is  indebted  to  A,'  $312  75c. 
to  B,  $297,  to  C,  $50  25c.  to  D,  $025c,  to  E,  $200,  to  F,  $142  50c 
and  to  G,  $21  25c  ;  what  proportion  will  each  Creditor  receive  ? 

Ans.    A's  share  =  193  51-41 

B's  -  -  183  76  87 

C's  -  -  31  09-23 

D's  -  -  0  15-41 

K's  -  -  •  123  75' 

F's  -  -  88  17-  1 

U's  -  -  13  14-87 


Proof  $633  59-97 

iD.  A  ship  was  driven  on  shore  in  a  gale,  and  in  lightening  and 
v  getting  her  afloat  again  and  in  reloading,  an  expense  of  $768  was 
incurred  ;  the  ship  was  valued  at  $10000,  freight  at  $3200,  molas- 
ses owned  by  A,  at  $5200,  sugar  owned  by  B,  at  $4700,  and  rum 
owned  by  C,  at  $2500 :  how  much  is  this  loss  on  every  $H)0,  and 
ljow  much  must  each  party  pay  of  it  ? 
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i       $    %    $  $ 

10000+3200+5200+4700+2500—26600.  As  26600  :  768 ::  100:3 
$     $       $       $  An*,  od  each  $100. 

Then,  As  100  :  3  ::  1000  :  300  to  be  paid  by  tbe  ship, 
320  :   96       -       -  freight, 
5200  :  156       -       -  A, 
4700  :  141       -       -  B, 
2600  :    76       *       -  C,  Aqi, 

768  Proof. 

20.  A  vessel,  valued  at  {13000  was  laden  with  hardware  for  E 
valued  at  $3000,  with  cordage  for  F,  at  $5000,  with  dry  goods  for 
G,  at  $3200,  with  goods  for  H,  at  £7000,  and  for  I,  at  $4400 ;  the 
captain  was  obliged  to  prevent  sinking  in  a  storm  to  throw  over- 
board three  fifths  of  the  hardware,  and  two  fifths  of  the  cordage, 
with  goods  of  H  valued  at  $2700;  allowing  the  freight  to  be  $3600, 
what  will  be  the  average  of  the  loss  on  100  dolls,  and  what  must 
be  paid  to  E,  F,  and  H,  for  their  property  thrown  overboard  ? 

Ans.  $16  25cts.  on  $100,  and  E,  F,  and  H  must  receive  togeth- 
er $5443  75cts. 

Note.  If  the  property  of  E,  F,  and  H,  had  been  insured,  the  re- 
mainder of  their  loss  must  be  paid  by  the  insurers.  See  Policies 
of  Insurance. 

f 

DOUBLE  FELLOWSHIP,* 
Or,  Fellowthip  with  Time,  is  occasioned  by  the  shares  of  part- 
ners being  continued  unequal  times. 

Rule. 

Multiply  each  man's  stock,  or  share  by  the  time  it  was  continu- 
ed in  trade.  Then, 

As  the  whole  sum  of  the  products,  is  to  the  whole  gain  or  loss, 
so  is  each  man's  particular  product,  to  his  particular  share  of  the 
gain  or  loss.  - 

Examples. 

1.  A,  B,  and  C  hold  a  pasture  in  common,  for  which  they  pay 
£40  per  annum.  A  put  in  9  oxen  for  5  weeks ;  B,  12  oxen  for 
7  weeks,  and  C  8  oxen  for  16  weeks.  What  must  each  pay  of  the 
rent  ? 

9X5=45.    12x7=84,  and  8x16=128,  then  128+84+45=257. 
As  257  :  40  ::  46      As  257  :  40  ::  84  As  257  :  40 ::  128 
45  84  40 

  —    £  s.  4. 

200  160  257)5120(19  18  5*U 

160  320 

 £  s.  d.  —  £  s.  d. 

257)1800(7  OOfj^  257)3360(13  1  5tf} 

*  When  times  are  equal,  the  shares  of  the  gain  or  loss  are  evidently  as  the 
stocks,  as  in  Single  Fellowship ;  and  when  the  stocks  are  equal,  the  shares  ore 
as  the  times  ;  wherefore,  when  neither  are  equal,  the  shar*?  mttst  be  as  thrit 
prodaots. 
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£  s.  d. 
A's  «  7   0  Of|f 
B's  =  13    1  5||| 
C'a  =  19  18  5,VV 


Proof  40   0  0 


2.  Four  merchants  traded  in  company  ;  A  put  in  $400  for  fire 
month*,  B,  $600  for  7  months,  C,  $960  for  8  months,  and  D,  $1200 
for  9  months ;  but  by  misfortunes  at  sea,  they  lost  $750.  What 
must  each  man  sustain  of  the  loss. 

Answer  $  A'  *94  93c'  6**m'  C  *227  84c'  8^m'  I 
Answer,   ^  B  142  40    ^       D    284  81     04$  \ 

3.  A,  with  a  capital  of  £100  began  trade  January  1st,  1767,  and 
meeting  with  success  in  his  business,  he  took  in  B  as  a  partner,  on 
the  1st  day  of  March  following,  with  a  capital  of  £150.  Three 
months  after  that,  they  admit  C  as  a  third  partner,  who  brought 
into  stock  £180,  and  alter  trading  together  until  the  1st  of  Janua- 
ry, 1788,  they  found  there  bad  been  gained  since  A'e  commencing 
business  £177  13s.    How  must  this  be  divided  among  the  partners  ? 

Ans.  A,  £53  16s.  8d     B,£67  5s.  lOd.    C,£56  10s.  6d. 

4.  Two  merchants  entered  into  partnership  for  18  months ;  A; 
at  first,  pot  into  stock  $400,  and  at  the  end  of  8  months  he  put  in 
$200  more ;  B,  at  first,  put  in  $1100,  and  at  4  months'  end  took 
out  $280.  Now  at  the  expiration  of  the  time,  they  found  they  had 
gained  $1062.    What  is  each  man's  just  sbare  ? 

Ans.  A,  $385  90c.    B,  $666  10c. 

5.  A  and  B  companied  ;  A  put  in  the  1st  of  January,  £150  ;  but 
B  could  not  put  in  any  until  the  1st  of  May :  What  did  be  then  put 
in,  to  have  an  equal  share  with  A  at  the  year's  end  ? 

Ans.  £225. 

0.  E,  F,  and  G  companied  ;  E  put  in,  the  first  of  March,  £30, 
K,  the  first  of  May,  put  in  80  yards  of  broadcloth  ;  and  on  the  1st 
of  June,G  put  in  $120.  On  the  1st  of  January  following,  they 
reckoned  their  gains,  of  which  E  and  F  took  £228.  F  and  G  £215 
10s.  and  G  and  E  £187  10s.  What  was  the  whole  gain,  and  the 
gain  nf  each  ?  What  did  they  value  a  yard  of  cloth  at  ?  and,  what 
was  G's  dollar  worth  ? 

228I.+2161.  10s.+1871.  10s.=631l.  and  6311—2=3161.  10s.  the 
Whole  gam;  then,  3151.  10s.— 228=871.  10s.  G's  gain.  3151.  10s. 
—2151.  10s.=  l00l.  E's  gain,  and  3151.  10s  — 1871.  10g.=128t  F's 
gain.  To  find  the  value  of  one  yard  of  cloth,  say,  A?  1001.  E's 
gain  :  301.  his  stock  ::  1281.  F's  gain  :  381.  8s.;  then,  inversely, 
As  10  months  :  381.  8s.  ::  8  months  :  431.  the  value  of  the  whole 
cloth. 

As  COyds.  :  481.  ::  1yd.  :  Its.  answer.  Now,  to  find  the  value 
of  a  dollar.  Afl  1001.  E's  gain  :  301.  his  stock  ::  871.  10s.  G's  gain  : 
261.  5s.  ;  then,  inversely.  As  10  months  :  261.  6*.  ::  7  months  :  371. 
10s.=120  dollars.  Lastly  :  At  120  dollars  :  371.  10a.  ::  1  dollar  : 
tta.  od.  Answer.  „ 
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7.  E,  F  and  G  companied  ;  E  put  in  $400  for  *75  of  a  year  ;  F 
$300  for  "5  of  a  year,  and  G  #500  for  -25  of  a  jear  j  with  which 
they  gained  $720  :  Required  the  share  of  each. 

400X'75=300 
3O0X  "5=150 
500X-25=125 

575  :  720  ::  300  :  375jf 
187|| 

156*1 

Proof.  720  Dollarg. 

8.  A  put  io  £  for  f  of  a  year,  B  f  for  £  a  year,  and  C  the  rest 
for  one  year ;  their  joint  stock  was  1,  and  their  gain  1 ;  what  is 
each  share  ?      '  An 8.  A's  is  £4 

£!•  * 
c>  * 

Proof.  =1 

9.  A  and  B  entered  into  partnership  for  16  months.  A  pot  in 
$1200  at  first,  and  9  months  afterwards  $200  more ;  B  pot  in  at 
first  $1500,  and  at  the  end  of  6  months  took  oot  $500 ;  their  gain 
was  $772  20c.  ?  what  is  the  share  of  each  ? 

Ans.  A's  share  $401  70c.    B's  share  $370  50c. 


PRACTICE, 

IS  a  contraction  of  the  role  of  Three  Direct,  when  the  first 
term  happens  to  be  a  unit,  or  one  ;  and  has  its  name  from  its 
daily  use  among  merchants  and  tradesmen,  beiog  an  easy  and  con- 
cise method  of  working  most  questions  which  occur  in  trade  and 
business. 

The  method  of  proof  is  by  the  Rule  of  Three ,  Compound  Mul- 
tiplication, or  by  varying  the  order  of  them. 

A  variety  of  rules,  adapted  to  particular  cases,  is  usually  given- 
under  Practice.  Most  of  the  sums,  however,  fall  under  two  heads, 
and  may  be  wrought  by  two  General  Rules,  adapted  to  these  cases. 
On  account  of  their  great  practical  importance,  these  two  rules 
should  be  thoroughly  understood. 

General  Rule  I. 
When  the  price  of  1  yard,  1ft,  fyc.  is  given  to  find  the  value  of  any 
number  of  yards  n  $rc 

1.  Suppose  the  price  of  the  given  quantity  to  be  II.  ID.  Is.  &c. 
then  will  the  quantity  itself  be  the  answer,  at  the  supposed  price. 

2.  Divide  the  given  price  into  aliquot  parte,  either  of  the  sup- 
posed price  or  of  one  another,  and  find  the  quotients  of  the  several 
aliquot  parts ;  and  their  sum  will  be  the  true  answer. 

W 


m  PRACTICE. 

Example. 

What  is  the  value  or  468  yards,  at  2s.  9Jd.  per  yard  ? 

£468  8.  d.       Answer  at  £l  s.  d. 


2s.  6d.  is  I  =  58  10  0  ditto  at  0  2  6 

3d.  is  TV  =    5  17  0  ditto  at  0  0  3 

£d.  is  ^  =    o  9  9  ditto  at  0  0 

The  full  price  =£64  16  9  0  2  9} 


In  this  example  it  is  plain,  that  the  quantity  468  is  the  answer  at 
£  1  ;  consequently  as  2s.  6d.  is  }  of  a  pound,  }  part  of  that  quanti- 
ty, or  £58  10s.  is  the  price  at  2s  6cl ;  in  like  manner,  as  3d.  is  the 
-iV  part  of  2s.  6d  so  <fo  part  of  £58  10s.  or  £5  17s.  is  the  answer 
at  3d.  and  as  Jd.  is  ,V  of  3d.  so  ^  oi  £5  17s.  or  9s.  9d.  is  the  answer 
at  Jd.  Now,  as  the  sum  of  all  these  parts  ie  equal  to  the  whole 
price  (2s.  9Jd.)  so  the  sum  of  the  answers  belonging  to  each  price 
will  be  the  answer  at  the  full  price  required,  and  the  same  will  be 
true  in  any  example  whatever. 

Before  the  questions,  hereafter  given,  can  be  wrought,  the  fol- 
lowing Tables  must  be  perfectly  gotten  by  heart. 

TABLES. 


Aliquot t  or  even  parts  of  Money, 


Pis.  of  a  »hil.  of  a  £. 

Parts  of 

a  Pound. 

Parte  of  a  Dollar. 

"  d.      »•  £ 

8. 

d. 

£ 

c. 

$ 

e  =  i  =  *V 

10 

0 

i 

60 

=  i. 

4  =  i  =  A 

6 

8 

* 

331 

3   =  i  =  iV 

5 

0 

* 

•  25 

=  * 

2   =  i  =  rij 

4 

0 

i 

20 

=  i 

H  =  i  =ris 

3 

4 

* 

I6| 

-  * 

2 

6 

* 

12$ 

=  i 

*  =  A  =  ih 

1 

8 

* 

1* 

=  A 

i  =  iV  =  1*5 

1 

4 

tV 

6i 

=  A 

i  =  A-i*r 

1 
1 

3 

tV 

5 

= 

Parts  of  2  Shill.  ' 

0 

i 

4 

d.  2a.' 

0 

10 

=  s 

1       =  it 

0 

8 

«v 

2 

H     =  tV 

0 

5 

1 

2      =  A 

0 

4 

3      =  | 

0 

3 

4      =  i 

0 

2 

6       =  i 

c      =  * 
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Parts  of  a  Cwt. 
Qn.  ft  Cwt. 

=  i 
=  * 

=  i 
~  ft 
=  ft 


Aliquot,  or  even  Parti  of  Weight. 


Parts  of  i  Cwt. 

^Cwt. 

**  i 

-  \ 

»  4 
=  I 


Parts  of  i  Cwt. 
ft  {  Cwt. 

'i    =  t 

4       m  4 

2       =  W 


Parts  of  a  Ton. 
Cwt.  qr.  T. 


10  0 
6  0 
4  0 
2  2 
2  0 
1  1 
1  0 


Another  Table  of  aliquot  Parts  of  Money, 
Parts  of  a  shill. 


fl. 

fl. 

C. 

10 

* 

931 

9 

i 

91f 

8 

1 

90 

7* 

A 

8 

87} 

4* 

I 

83} 

\ 

81* 

80 

Parts  of  a  Pound. 

75 

s.  d. 

£ 

70 

18  0 

ft 

68* 

17  6 

66f 

16  8 

* 

60 

16  0 

ft 

58} 

15  0 

4 

66* 

14  0 

ft 

43} 

13  4 

1 

4I| 

12  6 

t 

40 

12  0 

ft 

37} 

8  0 

ft 

314 

7  6 

i 

30 

6  0 

ft 

18} 

Parts  of  a  Dollar.  • 
D. 

tt 

li- 
ft 

i 
t 

H 

1 

ft 
H 
i 
! 

ft 
ft 
ft 
ft 

i 

f 

A 
ft 
ft 


A  TABLE  OP  DISCOUNT  PER  CENT. 


£  s.d. 
H  per  cent=0  3 

21  =0  6 

3 1  -=0  9  J. 

5  =1 


6*- 
7*- 


-=1 
.=1 


£  i.  d.l 

8|  per  cent.— 1  9 


10 

15  - 
17*- 
20  - 


=2  0 


=2 
=3 
=3 
=4 
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Examples. 

1.  What  wifl  354}  yards  cost,  at  id.  per  yard  ? 
s.  d. 

fid-ltVl354  6  value  of  354 J  yards,  at  Is.  per  yard. 


Ans.  £0  7  4}  value  of  354}  yard,  at  }d.  per  yard. 


Or  thus. 
£  s.  d.     8.  d 

8)17  14  6=364  6 


Or  divide  by  8  and  6,  thus,  8)354  6 


6)  44  3f 


6)  2    4  SJ 


7  4}Ans.asbef. 


7  4}  Ans.  as  before. 

2.  What  will  759f  yards  come  to,  at  3d.  per  yard  ? 
3d.|}|759  9  value  at  Is.  per  yard. 

  £  s.  d. 

2|0)18|9  11}      Or  thus,  |3d.|}|37  19    9  value  at  la.  per  yard. 

Ans.  £9  9  11}  value  at  3d.  Ans.  £9   9  11}  value  of  759 Jyds.  at 
 —   per  yard    3d.  per  yard. 

3.  What  is  the  cost  of  227yds.  at  50  cents  per  yard  ? 

c  $  $ 

50|}|227=price  at  $1  per  yard. 

$113  60c.  Ans. 

4.  What  cost  927yds.  at  53}  cents  a  yard  ? 
c    $  $ 


60 
3* 


927=price  at  $1  per  yard. 


463  50=price  at  50  cents. 
30  90=  do.  at  3}  cents. 


$494  40c.  Ans. 


Questions, 
yd*. 

5.  918}  at 

6.  739}  - 

7.  567}  - 

8.  475}  - 

9.  487}  - 
10.  568  - 

649}  - 
164  - 


}d.  per 
1  <T.  - 


yard 


Answers. 
£ 


11 

12 


21. 


758}yds 
d. 


l}d.  - 

2  d.  - 

5  d.  - 

7}d.  - 

10  d.  - 

llfd.  - 

at  Is. 
£ 


1 

3 
3 
5 

10  3 
17  15 


18  S} 
1  7} 
10  11} 
14  3}(16 


Quest. 

yds.  cts. 

13.  265  at  12} 

14.  269}  -  16§ 
15.1050    -  6} 

-  87} 


618 


17.  328 

18.  817 

19.  296 

20.  300} 


s. 

37  13 
18  19 
9  9 


-  27  1 

-  8  0 
9d.  per  yard 
d. 

6  =  ralue  at  In.  per  yard 
3  =    do.  at  6d. 
7}=    do.  at  3d. 


-  15 

-  17} 


Ans. 

%   c.  m. 

33  12  5 
44  91  7 
65  62  5 
540  75  0 
188  60  0 
245  10  0 
44  40  0 
52  58  7} 


£66    7  4}  Ans, 
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1165 


22. 


9}d. 
106 


21 
3 

0  ; 
0  ; 


4 
10 

8  : 
4  ; 


=  value  at£l  per  yard. 

=value  at  4s. 
8    -    -  8d. 
10    -    -  Id. 
5    -    -  Jd. 


£25 


23. 
24. 
25. 
26. 
27. 
28. 


57i 
68J 

67i 
614  * 

167£ 


at 


8. 

4 

1 

8 
12 
16 
19  : 


d. 

:0* 
:5f 

:  H 

:  2 
:  6 


::  11  : 

£ 

3  : 
2 
27  : 
41  : 
491  : 
163  : 


2  Ana. 
d. 


8. 

10 
5 

11 
1 
4 
6 


8}  Ans. 

:0* 
8± 

3 
:  0 
3 


Note.  If  there  be  pounds  alto  in  the  price :  Multiply  the  quantity 
by  the  pound*,  and  to  the  product  add  the  value  of  the  quantity 
for  the  other  parts  of  the  price  as  in  the  preceding  examples,  and 
the  sum  will  he  the  answer. 

29.  Find  the  value  of  156yds.  of  cloth  at  £3  6s.  8d.  per  yard. 

& 

6s.  8d  s=4  156=valae  at  £l  a  yard. 

3 

468=value  at  £3  a  yd. 
52      -      -      6s.  8d.  a  yd. 

£520  Ads. 

30.  What  is  the  cost  of  224£yds.  at  £5  7s.  6d.  a  yard  ? 
£  «- 


5s.  — — 
2s.  6d.=£ 


224 


10 
5 


=cost  at£l  a  yard* 


1122 

56 
28 


10  = 
2::  6d. 
1  ::  3 


£5  a  yd. 
5s.  a  yd. 
2s.  6d.  do. 


£1206  ::  13  ::  9  Ans. 

Answers. 

£    8.    d.  £  s. 

31.  345iyds.  at  6  ::  5  ::  0  per  yard=2159  ::  7 

32.  59f  -    -  3  ::  6  ::  8     -      -       199  ::  3 

33.  75    -    -  5  ::  3    4     -      -      387  ::  10 

34.  68        -  4  ::  6  ::  0     -      -      292 ::  8 

General  Rule  II. 


d. 

:  6 
:  4 
:  0 
:  0 


When  the  price  of  one  hundred  weight,  kc.  is  given  of  several  de- 
nominations, to  find  the  value  of  a  quantity  of  several  denominations 
also. 


16C  PRACTICE. 

Multiply  (he  price  by  the  integers,  and  take  parts  for  the  rest 
from  the  price  of  an  integer,  and  the  earn  of  the  product  and  quo- 
tients will  be  the  answer. 

Examples* 

1.  If  1  Cwt.  cost  £4  17s.  4d  what  will  9  Cwt.  3qrs.  14lb.  cost 
at  the  same  rate  ? 


2qrs.  Oft  is  \ 
Iqr.  0  i 
0      14  £ 


4  17  4=price  of  1  Cwt. 
9=Number  of  Cwt. 


43  16  O=cost  of  9  Cwt. 
2    8  8=  0  2qrs. 

14  4=  0  Iqr. 

0  12  2«  0  0  14ft 


Ans.  £48    1  2=  Cwt.  9  3  14ft 
Cwt.  qr.  ft  £  s.  d.  £    s.  d. 

Ex.  2.    8  I  16  Sugar  at  5  17    9  per  Cwt.  =*49    8  2J 

3.  7  3  19       -       7  12    8    -       -     60    9  0| 

4.  12  1  24       -       3  18  10    -       -      49    2  7{ 

5.  72  3  27       -       8  11    6    -       -    625  11  lOf 

6.  16  2  17  Coffee    2  15  11    -       -     46  11  1 

7.  27ft  lOoz.  0    14      per  ft      1  16  10 

8.  13  10  12pwt.  8grs.  silver  at  £4  7s.  6d.  a  ft  60  14  llf 

9.  17oz.6pwt.  16grs.ofGold£3  16  8d.peroz.66  8  10| 

10.  3  Tuns  2hhd.  48gatl.  of  wine  at  £5  16  9= 

11.  7  Acres  3  roods  15  rods  16  feet  at £7  lis.  9d.  an  acre= 

Though  the  General  Rules,  given  above,  are  sufficient  for  an- 
swering questions  in  Practice,  yet  some  may  perhaps  be  answered 
more  easily  by  other  rules.    Several  cases  follow. 

CASE  I. 

When  the  price  is  any  even  number  of  shillings  under  24  :  Multiply 
the  given  quantity  by  half  the  price,  and  double  the  first  figure  of 
the  product  for  shillings.    The  rest  of  the  product  will  be  pounds* 

N.  B.  If  the  price  be  2s  you  need  only  double  the  unR  figure 
for  shillings.    The  other  figures  will  be  pounds. 

Examples. 

1st.  What  wilt  746  yards  cost  at  2s.  per  yard  ? 

716 


Ans.  £74  12  value  at  2s.  per  yard. 

*  Suppose  the  price  to  be  16s. ;  as  the  quantity  is  the  price  at  £l,  the  answer 
will  be  15=^  of  the  quantity,  in  pounds  and  decimals.  The  decimal  is  to  be 
doubled  for  its  value  in  shilling?,  according  to  a  previous  rule.  The  rule  is  lim- 
ited to  24?.  because  the  half  of  a  greater  number,  would  be  an  inconvenient 
multiplier.  The  reason  of  the  roles  in  the  ten  following  cases  is  sufficiently  ob- 
vious. 
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Note.    The  above  is  done,  by  saying  twice  6  (the  unit  figure)  is 
12.    The  other  figures,  viz.  74,  are  pounds. 
2d.  What  will  667Jyds.  at  2s.  per  yard  come  to  ? 

Ans.  £56  15s.  6d. 
N.  8.    Before  I  double  the  unit  fig  a  re,  viz.  7, 1  consider  that } 
of  a  yard  at  2s.  per  yard,  will  amount  to  Is  6d.   Then  1  double  7, 
which  makes  14s.  and  Is.  6d.  added,  makes  15s.  6d.    The  other 
figures  are  pounds. 

Questions  Answers 
Yds  £     s  d 

3d.    129$  at   4e.  per  yard   25    18  0 

4th.  697   —  6s.    209     2  0 

6th.  845  —  8s.   «   338     0  O 

6th.  517*  —  10s.    458    12  6 

CASE  U. 

When  the  price  leant*  an  even  part  of  2s. ;  First  find  the  value  of 
the  whole  quantity  at  2s.  per  pound,  yard,  kc.  then  divide*  it  by 
that  even  part  which  is  wanting,  and  subtract  this  quotient  from  the 
value  at  2s.    The  remainder  will  be  the  answer. 

Examples. 

1.  What  will  95£  yards  cost  at  22d.  per  yard? 
£    s.  d. 

2d.  J  A  j  9   11   0  value  at  2s-  Per  yarc]* 
I      ]0    15  11  value  at  2d.  per  yard. 

Ans.  £8    15    1  value  at  Is-  lOd.  per  yard. 
Questions.  Answers. 

yds.  £    s.  d. 

2d.    64   at  23d.  per  yd.    6    2  8 

3d.  128   —  22^d.   >  12    0  0 

4th.  246*—  2  Id.    21  11  4£ 

6th.  375*  —  20d.    315  5 

CASE  111. 

When  there  are  pence  in  the  price  which  are  an  even  part  of  a 
shilling,  besides  an  even  number  of  shillings  under  20  :  First  find  ihe 
value  of  the  quantity  at  the  shillings  per  yard,  &c.  according  to 
Case  1st. :  then  suppose  the  quantity  to  stand  as  shillings  per  yard ; 
divide  it  by  that  even  partt  which  the  pence  are  of  Is.  and  this 
quotient  being  added  to  the  value  before  found,  the  sum  wilt  be 
tike  answer. 

Examples. 

1st.  What  will  156£  yards  come  to,  at  6s.  4d.  per  yard  ? 
Yds. 
156f 
s.  d.  3 

j4d.|$|156  6   

  £46  19  0  value  of  156^  yards  at  6s.  per  yard. 

52s.  2d.  =  2  12  2  value  of  ditto  at  4d.  per  yard. 


Ans.  £49  11  2  value  of  ditto  at  6s.  4d.  per  yard. 
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Questions.  Answer*. 

Yds.  s.  d.  £  d. 

2d.  17|  at  4  0*  per  yd.  3  10  8}. 

3d.  59*  —  6  0*    18    2  2*. 

4th.  68*  ~  8  1    27  11  8*. 

5th  96  —  10  .1*    48  12  0. 

6th.  67J  —  12  2    41  13. 

CASE  IV. 

When  the  price  it  any  odd  number  of  tkillingt  under  20  :  Find  the 
value  of  the  greatest  even  number  contained  in  the  price,  accord- 
ing to  Case  1st.  and  add  thereto  the  value  of  the  quantity  at  Is. 
per  yard,  &c.  which  sum  will  be  the  answer  :  Or,  Multiply  the 
quantity  by  the  price,  according  to  the  1st  or  2d  Case  in  Simple 
Multiplication,  and  divide  the  product  by  20,  the  quotient  will  be 
the  answer:  Or,  lastly,  if  the  price  be  not  more  than  12s.  find  the 
value  of  the  quantity  at  Is.  per  yard,  &c.  and  multiply  it  by  the 
number  of  shillings  in  the  price  of  1  yard ;  the  product  will  be 
the  anawer. 

Examples. 

1st.  What  will  186  yards  cost,  at  3s.  per  yard  ? 

£  8. 

18    12.  value  at  2s.  per  yard. 
9     6  ditto  at  la.  per  yard. 


£27    18  Ans. 


Or  thus. 

£  8. 

9  6  value  at  Is.  per  yard. 

3 


Product  £27  18  Ans. 


?d.  What  will  647  yards  cost,  at  17s.  per  yard  ? 
8 


£517  12  value  at  16s.  per  yard. 
32  •  7  ditto  at  Is.  per  yard. 


Ans.  £549  19  ditto  at  17s.  per  yard. 


Questions. 

Answers. 

Yds. 

s. 

£   s.  d. 

3d.  169*  at 

5  per  yd. 

42    6  3 

4th.  248}  — 

7  

37    I  3 

5th.  139  — 

9  

62  11  0 

6th* -782  — 

25  

977  10  0 
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CASE  V. 

When  the  price  is  shillings,  pence  and  farthings ;  and  not  an  even 
part  of  a  pound :  Multiply  the  given  quantity  by  the  shillings  in 
the  price  of  1  yard,  &c.  and  take  parts  of  parts  from  the  quantity 
for  the  pence,  &c.  then  add  them  together,  and  their  sum  will  be  the 
answer,  in  shillings,  &c.  Or  you  may  let  the  given  quantity  stand  as 
pounds  per  yard,  fee.  then  draw  a  line  underneath,  and  take  parts  of 
parts  therefrom ;  which  add  together,  and  their  sum  will  be  the  an- 
swer. 

N.  8.  I  advise  the  learner  to  work  the  following  examples  both 
ways,  by  which  means  he  will  be  able  to  discover  the  most  concise 
method  of  performing  such  questions  in  business  as  may  fall  under 
this  case. 

Examples. 

1.  What  will  248}  yards,  at  7s.  6d.  per  yard,  come  to  ? 
(6}£|£48s.  6d.  value  of  248}  yards,  at  Is.  per  yard. 
7 


1739  6  value  of  ditto  at  7s.  per  yard. 
124  3  value  of  ditto  at  6d.  per  yard. 

2|0)186|3  9 

Ans.  £93  3  9  value  of  ditto  at  7s.  6d.  per  yard. 
Or  thus, 

|6|}|12  >  8    6  value  of  248}  yards,  at  U.  per  yard. 
Multiply  by  7 

86  19   6  value  of  ditto  at  7*.  per  yard. 
6    4    3  value  of  ditto  at  6d.  per  yard. 

Ans.  £93  3  9 


5  0 

i 

£  6 

i 

By  the  latter  part  of  this  case, 
£    *  d. 

248  10  0  value  of  248}  yard?,  at£l  per  yard. 


62    2  6  value  of  ditto  at  5s.  per  yard. 
31    1  3  value  of  ditto  at  2s.  6d.  per  yard. 


Ans.  £93    3  9  value  of  ditto  at  7s.  6d.  per  yard. 
Questions.  Answers. 
Yds.       s.d.  £   s.  d. 

2.  68}  at   4  6  per  yd.   15   8  3 

3.  124  —  5  8   35    2  8 

4.  146   —  14  9    107  13  6 

6.2184—  12  6    136  11  3 

CASE  VI. 

When  the  quantity  is  any  number  less  than  1000,  and  the  price  not 
more  than  12d.  per  yard,  4*c. :  Find  the  value  of  the  whole  quan~ 

X 
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tity  at  Id.  per  yard,  which  may  be  done  by  dividing  it  by  12,  men* 
tally,  setting  down  the  quotient  only  in  pounds,  or  shillings,  or  both. 
Then  multiply  this  sum  by  the  pence  in  the  price  of  f  yard,  and 
the  product  will  be  the  answer. 

Examples. 

J.  What  will  769$  yards  cost,  at  7d.  pfer  yard  ? 
s.  d. 

63   3£  value  at  Id.  per  yajrd. 

Or,  £3   3   3|  value  at  Id.  per  yard: 
Multiply  by  7 

Ans.  £22   3   0£  value  of  759£  yards,  at  7d.  per  yard. 
Questions.  Answers. 
Yds.       d.  £    *.  d. 

2.  975|  at  2  per  yard.   8    2  7 

3.  846  —  3$    12    6  9 

CASE  VH. 

When  the  price  is  at  any  of  the  rates  in  the  second  Practice  Table 
of  aliquot  parts :  Multiply  the  given  quantity  by  the  numerator, 
aod  divide  that  product  by  the  denominator ;  if  the  price  be  ptnce, 
the  quotient  will  be  the  answer  in  shillings ;  if  shillings!  the  an- 
swer will  be  pounds. 

Examples. 

1.  What  will  379  yards,  at  2.  What  will  149  yards,  at  6s. 
4Jd.  per  yard  come  to  ?  per  yard  come  to  ? 

379  149 
3  3 

8)1137  1[0)44|7 

2|0)14|2    1}  Ans.  £44  14 


Ans.  £7  2  1J 


Questions. 

Answers. 

Yds.  s. 

d. 

£  s.  d. 

3. 

127  at  0 

7J  per  yard. 

3  19  4£ 

4. 

159  —  0 

8   

5   6  0 

5. 

173  —  0 

9  —  

6    9  9 

6. 

241  —  0 

10   

10   0  10 

7. 

249  —  7 

93    7  6 

8. 

357  —  12 

c   

223    2  6 

CASE  VIII. 

When  the  price  is  any  even  number  of  shillings,  if  it  be  required  to 
know  what  quantity  of  any  thing  may  be  bought  for  so  much  money  : 
Annex  a  cypher  to  the  money,  and  divide  it  by  half  the  price, and 
the  quotient  will  be  the  quantity  to  be  purchased. 


Practice.  f7* 

Examples. 

1.  How  many  yard$  of  cloth,  at  18s.  per  yard,  may  I  ha?e  for 
$345? 

Half  the  price=?9)3450=acmoney  with  a  cypher  annexed. 

3B^  yards,  Ana.* 

Questions.  Answers. 

s.  £  Yds. 

2.  How  many  yds.  at  2  per  yd.  for  427  ?  4270 

3.  4  312  1560 

4.  6  917  3056| 
b.                         8  105  487$ 

CASE  \% . 

To  find  ike  value  of  goods  sold  by  particular  quantities,  viz.  I.  By 
the  score.  II.  Round  timber.  HI.  By  5  score  to  the  hundred. 
IV.  By  112  to  the  hundred.  V.  By  6  score  to  the  hundred.  VI. 
By  the  great  gross.   VII.  By  the  thousand. 

I.  To  find  the  value  of  goods  sold  by  the  score. 

The  price  of  one  is  given,  to  find  the  price  of  one  score. 

If  the  given  price  be  shilliogs  and  pence,  or  only  pence,  divide 
the  given  price,  in  pence,  by  12.  The  quotient  will  be  the  an- 
swer in  pounds,  and  the  remainder  will  be  so  many  times  Is.  8d. 
^or  a  score  is  20,  and  20d.  is  Is.  8d. 

Examples. 

J.  At  9d.  each :  What  is  that 
per  score  ? 

12)9d.(*75sr£0    15   0  Ans.        2.  At  4s.  9d.  each:    What  is 

Or  by  inverting  the  question,    that  per  score  ? 
\  score=20=ls.  ^d.  $4  15  Ans. 

158.0  , 
It  may  be  remarked,  that  when  the  price  is  shillings  and  pence, 
the  answer  will  be  just  so  many  pounds  as  there  are  shillings,  and 
go  many  times  Is.  8d.  as  there  are  pence.    If  farthings  are  given, 
for  id.  reckon  5d.  for  £d.  lOd.  and  for  fd.  Is.  3d. 

Table  of  aliquot  parts.    20  the  integer.  . 


2  »  A 

4-  i 

5-  \ 


6  is  A 
8-t-tV 
10-  | 


12  is  ft  |  16  is  TV 

15  -  n 


*  At  £1  a  yard,  the  quantity  would  be  345yds.  Buf  as  the  price  is  18s.  you 
-want  only        ^  of  the  quantity.   This  explains  the  rule ;  for  the  course  is 

^imilar  for  any  other  case. 


3.  What  cost  7 ;  at  2s.  9i. 


s.  d. 

2  9 


1? 

5 

i 

2 

0  8} 
0  31 


7=0  11| 


4.  What  cost  17;  at  19s.  lOd; 
per  score  f 

16s.  lOJd.  Ads. 


II.  Round  Timber. 


Forty  feet  make  a  load  or  ton  of  round  timber. 
If  the  given  price  of  a  foot  be  shillings, 

Rule. 

Multiply  the  given  price  by  2,  and  the  product  will  be  the  an* 
sire r  in  pounds. 

5.  What  cost  a  ton  at  3s.  per  6.  What  cost  a  ton  at  9s.  per 
foot?  3s.x2=6l.  Ans  *      foot?  9s.x2-I8l.Ao8. 

If  the  given  price  of  1  foot  be  pence  only,  or  shillings  and  pence, 
divide  the  given  price,  in  pence,  by  6.  The  quotient  will  be  the 
answer  in  pounds,  and  the  remainder  will  be  so  many  times  3s.  4d. 

.  7th.  What  cost  40  feet,  at  17d. 

per  foot  ?  8th.  At  Is.  9d.  per  foot :  What 

6)17  cost  a  ton? 

—  £3  10  Ans. 

£2  16  8  Ans. 

If  the  given  price  of  a  foot  be  farthings  only,  or  pence  and  far- 
things, divide  the  given  price  in  farthings  by  6 ;  then  divide  that[ 
quotient  by  4,  and  this  last  quotient  will  be  the  answer. 

9th.  At  jd.  per  foot :  What 
cost  a  ton  ? 

6)3  10th.  At  13}  per  foot :  What 

  cost  a  ton  ? 

4)0  10  £2  4  2  Ans. 


£0    2  6  Ans. 


*  If  a  ton  of  timber  had  been  20  feet,  then  3s.  a  foot  would  have  made  £3  k 
but  as  a  ton  has  twice  20  feet,  the  answer  in  pounds  must  be  twice  the  number  ■ 
of  shillings.   In  like  manner  for  any  number  of  shillings.   If  the  price  be  pence 

40X17    20x17  17 

a  foot,  as  in  Ex.  7i  the  rule  is-  =    > — -for  potmds,  with  a  remainder 

12  6  6 

20s. 

of  5X  —  =5  times  3s.  4d. 

40x3 

When  the  price  is  farthings  a  foot,  the  rule  is  as  in  Ex.  9,  ^  — -  for  shillings, 

~?~^±=~—  for  roarid*.  * 
6X4    6X4  .* 
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Or,  suppose  every  shilling  in  the  price  to  be  21.  every  penny  to 
be  3s.  4d.  and  every  farthing  to  be  10d. 

12th-  What  cost  40  at  15Jd, 
per  foot  ? 

11th.  What  cost  40  feet  at        s»  d. 
*d.  per  foot?  10x  2=»£2    0  0 

|d.  X  10  £0  2  6  Ans.  3  4  X  3=  0  10  0 

0  J  X  10=  0    1  a 

£2  11  8 

111.*  To  find  the  value  of  goods  sold  by  5  score  to  the  hundred. 
1st;  If  the  given  price  be  pounds  and  shillings,  or  shillings  only. 

Rule. 

Multiply  the  given  price  in  shillings,  by  5,  and  the  quotient  will 
he  the  answer  in  ponnds,  for  100s.  are  £5. 

13th.  At  19s.  per  yard,  what 
cost  100  yards  ?  1 4th.  At  41. 13s.  per  cwt.  what 

19s*  cost  100  cwt,  or  5  tons  ? 

5  £465  Ans. 

£95  An*. 

2d.  If  the  given  price  of  1  be  pence  only,  or  shillings  and  pence. 

Rule. 

Multiply  the  given  price  in  pence,  by  5  ;  then  divide  that  pro- 
duct by  12.  The  quotient  will  be  pounds  ;  and  the  remainder  so 
many  times  Is.  8d. 

16th.   What  cost  100  bushels, 
.  at  35s.  4d.  per  bushel  ?  i 
15th.  If  1  yard  cost  9d.  what  s.  d.  Or, 

cost  100  yards  ?  35  4  35s.  4d. 

9  12  |4d.|*|  5 

—  424  175 

12)45  5  1  13  4 


£3  15  Ans.  12)2120  £176  13  4 

£176  13  4  Ans.    Here  5  is  di- 
 vided  by  J. 

*  In  Federal  Jtfiwu^.-r-Reinoye  the  decimal  point  two  places  to  the  right  for 
the  answer. 

Examples. 

1.  What  cost  100  yards  at  $2  50c.  per  yard?        $2-50 X  100=$250-  Anf. 

2.  What  cost  100  yards  at  75c.  per  yard  ?  $-75  X  100t=$75-  Ant. 

3.  What  cost  100  yards  at  5c.  64m.  per  yard  ? 

$•05625  X100=$5G25  Ans. 

4.  What  cost  100  yards  at  37c.  5m.  per  yard  ?  Ans.  $37  50c! 

5.  What  cost  100  yards  at  68c  7Jm.  per  yard  ?  Aus.  $60  75c 
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3.  If  the  gi?en  price  of  1  be  shillings  and  pence  ;  Multiply  the 
price  by  5,  and  the  product  under  the  place  of  shillings,  will  be  the 
answer  in  pounds,  and  the  product  under  the  place  of  pence,  will 
be  so  many  times  Is.  8d. 

17th.  At  2s.  6d.  per  bushel: 
what  cost  100  bushels  ? 
a.  d. 

2  5  18th.  At  25s   3d.  per  toot 

5  what  cost  100  tons? 

  £126  5  Ans. 

12  1 


£12  1  8  Ans. 

4.*  To  find  the  price  of  one  at  so  much  per  hundred  of  5  score* 
General  Rule. 

Multiply  the  given  price  by  12;  divide  the  product  by  5,  and 
the  quotient  will  be  the  answer  in  pence. 

But  if  the  price  be  pounds  only : 
Hule. 

Divide  the  given  price  by  5,  and  the  quotient  will  be  the  answer 
in  shillings. 

19th.  Ifl00yds.cost£65,what  21st.  If  10Q yards  cost £11  7s, 
tost  1yd  ?  9d.  whaf  cost  1  yarfL 

11    7  9 

13s.  Ans.  12 


5)65 


20th.  If  100yds.  cost  £2  18s. 
4d.  what  is  that  per  yard  ? 
£  a.  d. 
2  18  4 

12 


5)35  0  0 

7d.  Answer. 


6)136  13  0 

.     12)27    6  7 

2s.  3Jd.  Ans. 
In  dividing  27  by  12  (in  the 
21st  question)  the  qnotient  is  29. 
and  the  remainder  3d.  the  6  is 
£s  of  a  penny  =  one  farthing, 
and  the  7  is  of  no  account, 


TABLE  OF  ALIQUOT  PARTS.     100  THE  INTEGER. 


5  is 

*v 

.25 

is  } 

50 

is  I 

75  is 

9 
T 

10  

tV 

30 

 A 

60 

80  

A 

20  

i 

40 

 x4o 

70 

 A 

90  

A 

•  *  In  Federal  Money.— Remove  the  decimal  point  two  placet  to  the  left  (or 
the  answer. 

Examples. 

1 .  If  100  yards  cost  $250,  what  cost  1  yard  ?         $250-r  100=$2"50  Ans. 

If  100  yards  cost  $75'  what  cost  1  yard  ?  $75-rl00=i$-75  Ans. 

3.  If  100  yards  cost  $5  62c.  5m.  what  cost  1  yard  ? 

$5'625-f-100=$-05625=5c  6*m.  An?. 
4>  If  100  yards  cost  *37  50c  what  cost  1  yard  ?  Ans.  37c.  5m. 

\{}00  yards  cost  $68  75c.  what  cost  1  yard  ?  Ans.  68c;  7im. 
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*2d.*  At  £3  7s.  6d.  per  100 :  What  will  23  cost  ? 
£  j.  d. 
3   7  6 


20 

i 

9 

1 

i 

o  13  6 ; 

0    1  4)  Add. 

0    0  8r 


23=  £0  15  6  Am. 
23d.  At  £2  la.  lOd.  per  100:      24th.  At  £5  9s.  64  per  100: 


What  cost  18? 

£  s.  d. 


201 


2  1  10 


What  cost,35  ? 

£    *  d. 

5    9  6 

3 


0  8  4fj 
0  0  10 


Sab. 


10)16    8  6 


18=  £0  7   6}  Ads. 


1*1* 


1  12  10  > 


Add. 


£1  18   3}  Aos. 

IV.  To  find  the  value  of  goods,  told  by  112ft  *fe  Cwf. 

The  price  of  1ft  is  given  to  find  the  value  of  1  cwt. 

Rule. 

For  a  farthing,  account  2s.  4d.  per  cwt.  For  a  half  a  penny, 
4s.  8d.  For  three  farthings.  7s.  And  for  every  penny  9s.  4d. 
per  cwt. 

25th.  What  cost  lcwt.  at  3Jd.      26th.  At  8 jd.  per  ft :  What 
per  ft?  " 
At  Id.  per  ft      s.  d. 
lcwt  coits  9  4 

3 


cost  1  cwt?    Ans.£4  Is.  8d. 


At  3d. 
At  |d. 


£1 


0  4  8$Add' 
t\  12  8  Ans. 


*  To  find  the  value  of  any  number  at  a  giben  price  per  100,  in  federal  money* — 
Multiply  the  price  per  100  by  the  given  quantity,  and  point  off  two  right  hand 
figures,  in  the  product  more  than  required  by  multiplication  of  decimals.  Or, 
point  off  the  two  right  hand  places  in  the  given  quantity,  and  multiply,  ami 
point,  as  in  multiplication  ot  decimals. 

Examples. 

1.  What  cost  56  yards  at  $87  50c.  per  100  yards? 
$87-5X56 

— *  =$49,  Ans.   Or,  $€7*5  X  '56=:$4P,  as  before. 

100 
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V.  To  And  the  value  of  goods  Sold  by  6  score  to  the  hundred. 
The  price  of  1  is  given  to  find  the  price  of  1  hundred. 

Rule. 

Suppose  every  penny  in  the  price  to  be  so  many  pounds,  and  for 
the  farthings,  such  a  part  of  a  pound,  as  they  are  of  a  penny  ; 
then,  half  of  that  sum  will  he  the  answer. 

27th.  At  44d.  per  yard  :  What  28th.  At  16s.  9}d.  per  yard  : 
cost  120  yards  ?      ~  What  cost  120  yards. 

£  s.  Ans.  £100  12s.  6d. 

2)4  10 

£2    5  Ans. 

To  find  the  price  of  one,  at  so  much  per  hundred  of  6  score. 

Rule. 

Multiply  the  price  by  2,  then  call  the  pounds  so  many  pence, 
and  the  shillings,  such  a  part  of  a  penny,  as  they  are  of  a  pound, 
and  you  will  have  the  answer. 

29th.  If  120  yards  cost  £3  12s.  :  30th.  If  120  yards  costXa 
What  cost  1  yard  ?  18s.  6d. :  What  cost  1  yard  ? 

£  s.  Ans.  lljd.+|  of  farthing. 

3  12 


7  4 


Ans.  7|d. 

Table  of  aliquot  parts. 

Also, 


120  THE  INTEGER. 


6  is  ,V 

10  —  A 

12- A 
15-  * 
20—  * 


24  is  } 
30  is  i 
40  is  l 
60  is  \ 


36  is  j% 

48-  f 
50- A 
70- A 


72  is  J 
75-  f 
80—| 
84- A 
90—| 


96 
100 

105  — 
108  -  A 
110  _tt 


I 
f 


31st.  At  £3  17s.  6d.  per  hundred,  what  cost  14 
£».  d. 


12 

3  17  6 

2 

i 

0    1  3i|Add' 

14=i£0  9  0\  Ans. 


%  What  cost  45jlb.  beef  at  $5}  per  100? 
$5-5X46-5 

 =$2-5025=$2  50c.  24m.  Afis.  0r»  $5'5  X-4551b.=$2-5025,  as  before. 

100 

3.  What  cost  375  yards  at  $375  per  100  yards  ?  Am.  $1404  25c. 

4.  What  cost  54  yards  at  $16  per  100  ?  Ans.  £8  64c. 

5.  What  cost  512  yards  at  $6  *5c.  per  100  yards  ?  Ans.  $32. 
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52.  A<&  13s.  64d.  per  hen*  38.  At£l  199.  34.  per  hun- 
dred, what  cost  49  7  dred,  what  cost  75  ? 

£  s.   d.  Aos.  £l  4s.  6}d. 


40]  i 


2  13  6± 


0  17  10  0| 

0  3  6  3| 
0    0   5  1 


49«*£l    1  10  1  Ads. 

Vf .  To  find  ike  value  of  goods  sold  by  the  great  grots. 

Note.  12  make  1  dozen,  12  dozen  1  small  gross,  12  small  gross 
1  great  gross. 

The  price  of  1  dofeen  beiog  given,  in  pence,  to  find  the  price  of 
a  great  gross. 

Rule. 

Multiply  the  price  of  1  dozen,  in  pence,  by  3,  then  divide  that 
product  by  5,  and  the  quotient  will  be  the  answer  in  pounds,  fee. 
For  proof,  do  the  contrary. 

N.  B.  If  the  price  of  1  be  given*  the  price  of  1  email  gross  is  . 
found  after  the  same  manner. 

34.  What  cost  1  great  gross,  at  18d.  per  dozen  ? 

3  •      .  • 


6)64 


£10  16 

At  4§.  3d.  per  dozen,  what  cost  1  great  gross  ? 


4s.  3d. 
12 

61d. 
3 


3)163 


Am.  £30  12 


Or, 

8.  d. 

4  3 

12 


2  11  0 
1* 

£30  12  0 


Or, 
«s. 

144=^7  4 


£30  13 


TAMA  Of  AM4UOT  PART*.     144  TBS  IHTKOEB. 


12  it  A 
16-  * 
18-  t 
*4-l 


Also, 
32  is  | 


36  is  J 

48.-f60-.fr 
72  — |64  —  £ 

r 


84  is  fr 
96<  —  f 
108  —  f 
120—  | 


128  is  f 
132-U 
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36. -At £2  12s.  9d.  per  great  gross,  what  cast  45  dozem 
Doz.     £  s.  d. 
2  12  9 


36 

-i 

9 

i 

O    3  3HAdd- 


46*=£0  16  5j  Ans. 
37.  What  cost  117  dozen,  at      38.  At  £3  16s.  8d.  pet  great 


£  9  13s.  7d.  per  great  gross  ; 
£  3.  d. 
9  13  7 

3 

Doz.  — — 


gross,  what  cost  7  great  gross 
and  96  dozen  ? 

£    8.  d. 

3  16  8 

2 


108 

2 

29    0  9 

9 

117 

=  £7  17  3J  Ads. 

3)7  13  4 


Joz. 


96=  2   11  1-J: 

Top  line  X7=26  16  8 
£29    7  9f 


VII.*  To  find  the  value  of  goodi  told  by  die  thousand. 
The  price  of  1  is  given  to  find  the  price  of  ltJOO. 

RuLE.f 

Multiply  the  given  price  in  pence,  by  50,  then  divide  the  pro 
dnct  by  12,  and  the  quotient  will  be  the  answer  in  pounds,  &c. 
39.  At  6d.  each  ;    Or,  as  1000s.  are  £50, 


what  cost  1000  ? 
6 

50 
12)300 
£25  Ans. 


take  parts,  for  the 
pence  out  of  50. 
|6d.|x|50 

Ans.  25 


40.  What  cost 
1000,  at  2|d. 
each  ? 

Ans.  £9  7s.  6d. 


*  Iri  Federal  Money.— -Remove  tfic  decimal  point  three  places  to  the  right,  or 
left,  as  the  case  requires,  for  the  answer. 

Examples. 

1 .  What  cost  1000  yards  at  5  cents  per  yard ?   -05  X  1000=050-=$SO  Ans. 

2.  What  cost  1000  yards  at  12  cents  5  mills  per  yard  ?  Ans.  $125. 

3.  If  1000  yards  cost  §37  50c.  what  cost  1  yard. 

$37-5-r 1000=$-0375=3c«  7Jm.  or,  31c.  Am. 

4.  If  1000  yards  cost  $1625,  what  cost  1  yard  ?  Ans.  $1  62c.  5m. 

t  The  operation  by  the  Rule  of  Three  would  be  thus ;  in  the  first  example, 

6  X 1000 

as,  1 :  6d. ::  1000  :  6X1000  the  answer  in  pence  ;  and      ^  ^ -^-answer  in 
6X50 

pounds,  =  ■  ^   pounds,  and  is  the  rule. 
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VIII.  To  find  thi  price  of  on*  xit  so  much  per  thoutancL 
Rule. 

Multiply  the  price  by  12 ;  divide  the  product  by  6Q  ;  thep  take 
the  pounds  for  so  many  pence,  and  the  shillings  for  such  a  part  of 
*  penny  as  they  are  of  a  pound,  whith  will  be  the  answer. 
41.  At  £5  4a.  2d.  per  1000,  what  cost  1  ? 

£    8.  d. 
6    4  2 
12 


Aos.  ljd. 
42.  At  £364  3s.  4d.  per  1000, 
what  cost  1  ? 

£  d. 
364  3  4 
12 


f  lp)4260  0  0 


6)426 
86 

Ans.7s.  id. 


Or, 


100 

A 

£ 

364 

.  s. 
3 

d. 

4 

10 

tV 

35 

8 

4 

1 

3 

10 

10 

Ans.  0 

7 

1 

Table  or  aliquot  parts.    1000  the  integer. 


60  is  3V 
100  —  A 
125—  i 


200  is  i 
250 
500  —  } 


300 

is 

375 

# 

400 

f 

600 

* 

625 

700  is  TV 
750  -~  I 
800—| 
875—4 
900  — A 


43.  *At£l  17s.  9d.  per  1000  what  cos*  |15? 
£  9.  d. 


100 

A 

1  17  9 

10 

1  0 

0    3  9}i 

5 

i 

0    0  4}}  Add 

0    0  2}) 

115=JG0  4  4  Ans. 


*  To  find  the  value  of  any  number,  at  a  given  price  per  1000  in  federal  mo- 
ney* — Multiply  the  price  per  1000  by  the  given  quantity,  and  point  t>ff  three 
right  hand  figuies  ifx  the  product  more  than  required  by  multiplication  of  deci- 
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44thi  M£2  1*.  84.  per  4000,      45tfa.  Whit  cort  38^  »t  24t 


what  cost  875  ? 
£  d. 
2    1  8 
7 


8d.  per  1000  ? 


£».  d. 


8)14  11  8 
£1  16 


CASE  X. 

#7ie»  <A«  price  o/^  1  is  any  number  of  dollars  and  parti  of  a  dollar : 
Multiply  tbe  quantity  by  the  number  of  dollars  ;  and,  finding,  by 
the  general  rule,  the  price  at  the  parts  of  $1,  the  turn  of  the  whole 
is  the  answer. 

Examples. 

1.  What  cost  395  yard!  at  $3  24c.  per  yard  2 
c.  $  c. 


20 


V  of  20c. 


395 
3 


=  price  at  $1 


1185  =;  ditto  at 
79  =  ditto  at 
15  80  =  ditto  at 


20c 
4 


An*  1 1279  80  sb  ditto  at  $3  24c. 

2.  What  cos*  269  yards  at  $2  60c.  per  yard?  Ans.  $699  40c. 

3.    694  -         12  10    ,8397  40 

4.   •   318    4  12|   r—        13J1  75 

5.  — —    175    4  44   777 

CASE  XL 

When  the  price  of  1  contains  the  same  aliquot  part  of  a  dollar  any 
number  of  times  exactly ;  or,  in  other  words,  token  the  price*  of  1  has 
an  aliquot  part,  which  is  also  an  aliquot  part  of  a  dollar :  First,  find 
the  value  of  the  given  quantity  at  tbe  aliquot  part ;  then  multiply 

mala.  Or,  point  off  the  three  right  hand  places  in  the  given  quantity:  and 
multiply  and  point  as  in  multiplication  of  decimals. 

Examples. 

1.  What  coat  875  at  $13  per  1000  ? 

875X13=11375;  and  113754-1000==11-375==$I1  37c.  5m.  Ana. 

2.  What  cost  39175  feet  of  boards,  at  $16  per  1000  ?     .    Ans.  $696  80c. 

3.  What  cost  325  nail*  at  $1  50*.  per  1000 f         Ant.  48c.  7 jm.  or,  48 


JSACTICB.  m 

this  by  the  number  of  timet  which  the  aUquotpart  is  contained  in 
the  given  sum,  for  the  answer.  Or, 

Since  the  price  iq  this  case  is  always  such  a  number,  as,  being 
divided  by  the  aliquot  part,  will  make  the  numerator  of  a  fraction, 
of  which  the  denOtoioator  i*  the  denominator  of  that  faction,  which 
the  aliquot  part  is  of  ft  dollar ;  Multiply  the  quantity  by  the  nu- 
merator, and  divide  the  product  by  the  denominator,  (or,  when 
convenient,  divide  the  quantity  by  the  denominator,  and  multiply 
the  quotient  by  the  numerator,)  for  Che  answer.* 

Examples. 

1.  What  cost  384  yards  at  87}- cents  per  yard  ? 
12|c.  =*  4  of  -375  =5  I  $i  |  384-  ssb  price  at  $1 

48-  ae  ditto  at  -12| 
X7  x  7 

Ans.$336:  ±a  ditto  at  -87J 

Or  thus, 

•875=|f,  and  3Mx|— •♦V"7(=H4X7)=^$336»  Ana.  as  before. 

2.  What  cost  842  yards  at  66fc.  per  yard  ?   Ans.  $561  33|c. 

3.  What  cost  912  yards  at  55c.  per  yard  ?      Ans.  $501  $0c. 

MISCELLANEOUS  QUESTIONS  Iff  PRACTICE. 

1.  What  cost  300  yards  at  27c.  per  yard  ?  Ans.  $81 

917        $1  12  5m.  1031  62c.  5m« 

35|  35  12  32 

86?£  ft.  boards  at  $12  per  M.  ?      10  34  6 
32159  13  75c.  442  18  " 


CASE  XII. 

I.  Since  2s.  is  TV  of  JB1,  the  decimal  of  fis.  is  *1 :  Wherefore  any 
quantity  being  given  at  2s.  per  lb.  yard,  &c.  tbe  price  is  found  ii^ 
pounds  apd  decimal  parts  of  a  pound,  by  separating  the  unit  figure 
of  the  given  quantity  from  the  rest,  for  a  decimal.  • 

Let  it  be  required  to  find  the  value  of  356  yards  at  2s.  per  yard  ? 
By  pointing  off  the  unit  figure  6  for  a  decimal,  I  find  the  >  £35.$ 
amount  to  be £35  6 1  whjch  is  known  to  be  equal  to  351. 12s.  J 

II.  Consequently,  if  the  price  be  a  multiple  of  2s.  (viz.  any  even 
number  of  shillings)  the  amount  at  2st  being  first  found  in  pounds 
and  decimal  parts,  as  above,  and  that  amount  multiplied  by  the 
number  which  sliows  how  often  9s.. U  contained  in  the  given  price, 
the  product  will  be  the  amount  required  in  pounds  and  decimal 
parts  of  a  pound. 

What  cost  427  gallons  of  wine,  at  8s.  per  gallon  ? 


•Some  of  the  prices  which  apply  to  this  esse,  are  tq  be  found  in  the  second 
table  of  parts  of  si  dollar. 
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£42*7  amount  at  2s.  per  gallon* 

4 

Ans.  £170-8  or  1701.  16s. 
The  examples  in  Case  1st.  may  be  worked  in  this  manner. 
Likewise,  if  the  price  he  pounds  and  even  shillings. 
754  yards  at  11.  8s. 

75-4  amount  at  ?s.  Or, 
1  4x2=28s.  754    )  AAA 

75-4x4=301-6$  Aaa' 


3016 

754  £1055-6 


Ans.  £1055-6=1055L  12s. 


IH.  If  the  price  be  an  aliquot  part  of  2*. :  Find  the  amount  at  2s. 
and  divide  it  by  the  denominator  of  the  part,  and  the  quotient  will 
be  the  answer. 

At  8d.  per  lb. :  What  cost  976  lb.  i 

|8d.  |£  |97-6 

£32  533=  £32    10    8  Ans. 
IV.  If  the  price  be  not  an  aliquot  part :   Divide  it  into  aliquot 
parts. 

7235  yards,  at  7d. 
4d.  I  }  I  723-5 


3d.  I  }  J  120  583 
90437 


21102  =£211    0   4$  Ana. 

V..  If  the  price  be  pounds  and  shillings,  or  pounds,  shillings  and 
pence:  Reduce  the  shillings,  &c.  to  the  decimal  of  a  pound,  and 
jnulliply  the  quantity  thereby,  or  the  price  by  the  quantity. 
At  151.  12s.  66.  per  Cwt :  What  cost  75  Cwt.  ? 
£15  12  6  =£15-625 
75 


78125 
109375 

1171-875 


£1171  17  6  Ans. 

VI.  If  the  quantity  likeuise  be  of  divers  denominations :  Reduce 
the  less  denominations  to  the  decjmal  of  that,  whereof  the  price  is 
given. 
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m.  10oz.  of  silk,  at  £4  5  9  =  £4 

91b.  lOoz  =9  625 


21435 
8574 

25722 

38683 


41-262375 


£41    5   3  Ads. 

Cases  6th.  and  7th.  may  he  wrought  in  this  manner. 
Or,  you  may  take  parts  for  the  lower  denominations-. 

|8oz|  i  I  4-287 
|2oz.|  i  I  * 

38-583 
2  1435 
-535875 


41  262375 


£41    5  3 

VII.  When  the  price  is  any  odd  number  of  shillings :  If  it  be  re- 
quired to  know  what  quantity  of  any  thing  may  be  bought  for  any 
sum  o£ money,  in  pounds :  Annex  two  cyphers  to  the  money,  and 
divide  it  by  half  the  price,  . 

Note.  As  half  a  shilling  (or  6  pence)  is  *5,  therefore,  to  halve 
any  odd  number  of  shillings,  is  only  to  annex  to  half  of  the  great- 
est even  nmn.be r  in  the  price. 

1st.  How  many  yds.  at  7s.  per. 
yd.  may  I  have  for  4351.  ? 
Half=3'5)43500(1242ffyds.Ans. 

2d.  How  many  pounds  of  tea, 
at  5s.  per  lb.  for  £37? 

1481b.  Ans. 
3d.  How  many  yards  at  9a. 
per  yard  may  I  have  for  5401.  ? 

Ans.  1200  yards. 


35 

85 
70 

150 
140 

100 
70 

30 


184 


TARE  AND  TRET. 


BILfcr  OF  PARCELS, 

Newburyport,  January  1st,  1808. 

Mr.  Timothy  Huckster 

Bought  of  Samuel  Merchant. 

Bohea  tea,  at  3s.  6ct.  per  ft. 
48ft  Cheese,  At  9d.  per  ft. 
15  Pair  worsted  hose,  at  5s.  84.  per  pair. 
44  Dozen  women's  glove?,  at  36s.  6d.  per  dofceri. 
19  Dozen  knives  and  forks,  at' 5s.  9d.  per  dozen. 
9  Grindstones  at  15s.  9d.  per  stone. 
£  Cwt.  Brown  sugar,  at  51s.  per  cwt* 
31  ft  Loaf  Sugar,  at  is.  Old.  per  ft.  — — — - 

'    £34    3  3* 

Received  payment  in  fall, 

Samuel  Merchant. 


TARE  AND  TRET. 

TARE  and  Tret  are  practical  rules  for  deducting  certain  allow* 
ances,  which  are  made  by  merchants  and  tradesmen  in  selling  their 
goods  by  weight. 

Tare  is  an  allowance,  made  to  the  buyer,  for  the  weight  of  the 
box,  barrel  or  bag,  &c  which  contains  the  goods  bought,  and  is 
either  at  so  much  per  box,  &c.  at  so  much  per  cwt.  or  at  so  ranch 
in  the  gross  weight. 

Tret  is  an  allowance  of  4ft  in  every  I04ft  for  waste,  dust,  &c. 

Cloff  is  an  allowance  of  2ft  upon  every  3cwt. 

Gross  weight  is  the  whole  weight  of  any  sort  of  goods,  together 
with  the  box,  barrel,  or  bag,  &c.  which  contains  them. 

Suttle  is,  when  part  of  the  allotfanfce  ts  deducted  from  the  gross. 

Neat  weight  is  what  remains  after  all  allowances  are  made. 

/  CASE  I> 

When  the  fare  is  at  to  much  per  box,  barrel  or  bag,  o/c. ;  Multiply 
the  number  of  boxes,  barrels,  &c.  by  the  tare,  and  subtract  the 
product  from  the  gross,  and  the  remainder  will  be  the  neat  weight 
required. 

Examples. 

1.  In  6  hogsheads  of  sugar,  each  weighing  9cwt.  £qrs.  101b.  gross, 
tare  251b,  per  hogshead ;  how  much  neat  ? 

*  This,  as  well  as  every  other  oase  in  this  rule,  is  only  on  application  of  the  • 
rules  of  Proportion  and  Fraction 


TARE  AND  TR?T. 


185 


Cwt.  qr.  ft      Cwt.  qr.  ft 
25x6=1    1    10         9   2  10  gross  wt.  of  lhhd. 

6 


67    2    4  gross. 
1    1  10  tare. 


Ads.  56   0  22  neat. 

2.  In  5  bags  of  cotton,  marked  with  the  grots  weight  as  follows, 
fare  23ft  per  bag ;  what  neat  weight  ? 

Cwt.  qr.  ft 
A=7    1  19 
B=3    3  27 
C=5    1  12  - 
D=±6    0  15 

E=8    1    0  .  Cwt.  qr.  ft 
  Ans.  30  0  14  neat 

3.  What  is  the  neat  weight  of  15  hogsheads  of  tobacco,  each 
7cwt  lqr.  13ft,  tare  100ft  per  hogshead  ? 

Ans.  97c wt.  Oqr.  lift. 

CASE  II. 

When  the  tare  is  at  so  much  per  cwt. :  Divide  the  gross  weight  by 
the  aliquot  parts  of  a  cwt.  subtract  the  quotient  from  the  gross, 
and  the  remainder  will  be  the  neat  weight. 

Examples. 

1.  In  129cwt  3qrs.  161b.  gross,  jtare  14lb.  per  cwt  what  neat 
weight  ? 

Cwt.  qr.  lb. 
141b.  U  I  129    3    16  gross. 

16   0    26±  tare. 


Ans.  113    2  17£neat. 

2.  In  97ewt  lqr.  71b.  gross,  3.  What  is  the  neat  weight  of 
tare  201b.  per  cwt.  what  neat  9  barrels  of  potash,  each  weigh- 
weight.  ing  3051b.  gross,  tare  121b.  per 

Ans.  79Cwt  3qrs.  211b.  oeat  cwt.?    Ans.  2450ft  14oz.  4}dr. 

4.  What  is  the  value  of  the  neat  weight  of  7bhds.  of  tobacco,  at 
51  7s.  6d.  per  cwt  each  weighing  8cwt.  3qrs.  10ft  gross,  tare  21ft 
per  cwt.  ?  Aos.  £270  4  4£  reckoning  the  odd  ounces. 

CASE  III. 

When  tiet  is  allowed  with  tare :  Divide  the  s utile  weight  by  26, 
and  the  quotient  will  be  the  tret,  which  subtract  from  the  suttle, 
and  the  remainder  will  be  the  oeat.* 

*  Tret  is  4lb.  in  104,  which  is  T^.=^,  And  Cloff  is  &R>.  to  3Cwt  or 
3361b.  trhichfa-t?=:rl-.- 

Z 
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INVOLUTION. 


Examples. 

1.  Id  247cwt.  2qrs.  15ft  gross,  tare  28ft  per  cwt.  and  tret  4ft 
for  every  104ft  what  neat  weight  ? 

|  28  |  $  |  247C.2qr.15ft  gross. 

61    3    17    12  tare,  subtract. 


|  4  |  *V  I  1 85    2    25     4  suttle. 

7    0    16     0  tret,  subtract. 


Ads.  178  2  9  4  neat. 
2.  What  is  the  neat  weight  of  4hhds  of  tobacco,  weighing  as  fol- 
low: The  1st.  5cwt.  lqr.  12ft  gross,  tare  65ft  per  hhd. ;  the  2d. 
3c  wt  Oqr  19ft  gross,  tare  75ft  :  the  3d.  6cwt.  3qrs.  gross,  tare 
49ft  ;  and  the  4th,  4cwl.  2qrs.  9ft  gross,  tare  35ft,  and  allowing  tret 
to  each  as  usual  ?  Ads.  17cwU  Oqr.  19ft-f- 

4 

CASE  IV. 

When  tare,  tret%  and  cloff  are  allowed :  Deduct  the  tare  and  tret  as 
before,  and  divide  the  suttle  by  168,  and  the  quotient  will  be  the 
doff,  which  subtract  from  the  suttle,  and  the  remainder  will  be  the 
neat. 

EXAMPLfeS. 

1.  What  is  the  neat  weight  of  lhhd.  of  tobacco,  weighing  16cwt 
fqrs.  201b  gross,  tare  14ft  per  cwt  tret  4ft  per  104,  and  doff  2ft 
per3cwt.? 

14ft  is  })16    2  20    0  gross. 

2   0   9    8  tare,  subtract. 

4ft  is  ^14    2  1Q  8 

0   2    6  13  tret,  subtract. 


2ft  is  r}7)14    0   3  11  suttle. 

0    0    9    5  cloff,  subtract. 


Ans.  13    3  22    6  neat. 
2.  If  9hhds.  of  tobacco,  contain  85c wt.  Oqr.  2ft,  tare  30ft  per 
hhd.  tret  and  cloff  as  usual,  what  will  the  neat  weight  come  to  at 
6£d.  per  ft  after  deducting  for  duties  and  other  charges,  511. 1  Is.  8d  ? 

Aos.  £187  18s.  5d. 


INVOLUTION 

TEACHES  the  method  of  finding  the  powers  of  numbers. 
.  A  power  is  the  product  arising  from  multiplying  any  number  in- 
to itself  continually  a  certain  number  of  times.  Thus,  any  number 
is  called  the  firti  power,  as  3 ;  if  it  be  multiplied  by  itself,  the  pro* 
duct  is  called  the  second  power  or  square,  as  3x3  ;  if  the  second 
power  be  multiplied  by  the  first  power,  the  product  is  called  the 
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third  power,  or  cube,  as  3x3x3 ;  if  the  third  power  he  multiplied 
by  the  first  power,  the  product  is  the  fourth  power,  or  biquadrate, 
as  3x3x3x3,  or  81  is  the  fourth  power  of  3,  and  so  on. 

The  power  is  often  denoted  by  a  figure  placed  at  the  right  and 
a  little  above  the  number,  which  figure  Is  called  the  index  or  ex- 
ponent of  that  power.  The  index  or  exponent  is  always  one  more 
than  the  number  of  multiplications  to  produce  the  power,  or  is 
equal  to  the  number  of  times  the  given  number  is  used  as  a  factor 
in  producing  the  power.    Thus  the  square  of 

3,  =  3  X  3  =  3*  ;  and  the  cube  of 

3,  =  3  x  3  x  3  =  3*  ;  and  the  4th  power  of 

3.  =3x3x3x3  =  3*;  and  the  5th  power  of 

3,  =  3x3x3x3x  3=3*.,  and  so  on. 

In  producing  the  square  of  3,  for  instance,  there  is  only  one  mul- 
tiplication, or  two  factors  ;  in  producing  the  cube,  there  are  two 
multiplications  or  three  factors,  and  so  on. 

Hence,  Involution  is  performed  by  the  following 

BtTLfi^ 

Multiply  the  given  number,  or  first  power  continually  by  itself, 
till  the  number  of  multiplications  be  1  less  than  the  index  of  the 
power  to  be  found,  and  the  last  product  will  be  the  power  required. 

Note.  Whence,  because  fractions  are  multiplied  by  taking  the 
products  of  their  numerators,  and  of  their  denominators,  they  will 
be  involved  by  raising  each  of  their  terms  to  the  power  required, 
and  if  a  mixed  number  be  proposed,  either  reduce  it  to  an  impro- 
per fraction,  or  reduce  the  vulgar  fraction  to  a  decimal,  and  pro- 
ceed by  the  rule. 

Examples. 

}.  What  is  the  5th  power  of  9  ? 

9 
9 

81=2d.  power. 
9 

729==3d.  power. 
9 

6561=4th.  power. 
9 

59049=5th  power,  or  answer=9*. 

2.  What  is  the  6th  power  of  {  ?  Aos.  ffa. 

3.  What  is  the  fourth  power  of  045?     Atis.  000004100625. 
Here  we  see,  that  in  raising  a  fraction  to  a  higher  power,  we 

decrease  its  value. 
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EVOLUTION, 

OR  THE  EXTRACTION  OF  ROQTS. 

THE  Root  is  a  number  whose  continual  multiplication  into  itself 
produces  the  power,  and  is  denominated  the  square,  cube,  biqua- 
drate,  or  2d,  3d.  4tb.  root,  &c.  accordingly  as  it  is,  when  raised  to 
the  2d.  3d.  &c.  power,  equal  to  that  power.  Thus,  4  is  the  square 
root  of  16,  because  4X4=16,  and  3  is  the  cube  root  of  27,  because 
3x3x3=27,  and  so  on, 

Although  there  is  no  number  of  which  we  cannot  find  an y  power 
exactly,  jet  there  are  many  numbers,  of  which  precise  roots  can 
never  be  determined.  But,  by  the  help  of  decimals,  we  can  ap- 
proximate towards  the  root  to  any  assigned  degree  of  exactness. 

The  roots,  which  approximate,  are  called  surd  roots,  and  those 
which  are  perfectly  accurate,  are  called  rational  roots. 

Roots  are  sometimes  denoted  by  writing  the  character  *J  before 
the  power,  with  the  index  of  the  power  o?er  it;  thus  the  3d  root 

3 

of  36  is  expressed  v  36,  and  the  2d  root  of  36  is  36,  the  in- 
dex 2  being  omitted  when  the  square  root  is  designed. 

If  the  power  be  expressed  by  several  numbers,  with  the  sign  + 
or  —  between  them,  a  line  is  drawn  from  the  top  of  the  sign  over 

all  the  parts  of  it.  Thus  the  3d  root  of  47+22  is  ^47+22,  and 
the  2d  root  of  59  —  17  is  y^59— 17,  &c. 

Sometimes  roots  are  designated  like  powers,  with  fractional  in- 
dices. Thus,  the  squre  root  of  15  is      ,  the  cube  root  of  21  is.  21 a  , 

and  4th  root  of  £7  —  20  is  37—20*,  kc.  The  denominator  shows 
the  root  which  is  to  be  extracted,  and  the  numerator  shows  the 
power  to  which  that  root  is  to  be  raised.  Or  the  number  may  be 
raised  to  the  power  indicated  by  the  numerator,  and  the  root,  in- 
dicated by  the  denominator,  then  extracted.    Thus  64^=4*=16, 

3       2  3' 

=v"64  =v4096=16.  Hence  the  square  of  the  cube  root  of  any 
quantity  is  the  same  as  the  cube  root  of  the  square  of  the  same 
quantity. 

The  index  or  exponent  of  the  root  is  one  more  than  the  number 
of  multiplications,  required  to  produce  the  given  number  or  power. 
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THE  EXTRACTION  OF  THE  SQUARE  ROOT. 
Rule. 

*1.  Distinguish  the  given  number  into  periods  of  two  figures 
each,  by  puttiog  a  point  over  the  place  of  units,  another  over  the 
place  of  hundreds,  and  so  on,  which  points  shew  the  number  of 
figures  the  root  will  consist  of. 

2.  Find  the  greatest  square  number  in  the  first,  or  left  hand 
period,  place  the  root  of  it  at  the  right  hand  of  the  given  number, 
(after  the  manner  of  a  quotient  in  division)  for  the  first  figure  of 
the  root,  and  the  square  number,  under  the  period,  and  subtract  it 
therefrom,  and  to  the  remainder  bring  down  the  next  period  for  a 
dividend. 

3.  Place  the  double  of  the  root,  already  found,  on  the  left  band 
of  the  dividend  for  a  divisor. 

4.  Seek  how  often  the  divisor  is  contained  in  the  dividend,  (ex- 
cept the  right  hand  figure)  and  place  the  answer  in  the  root  for 
the  second  figure  of  it,  and  likewise  on  the  right  hand  of  the  divi- 
sor :  Multiply  the  divisor  with  the  figure  last  annexed  by  the  figure 
hbt  plaoed  in  the  root,  and  subtract  the  product  from  the  dividend : 
To  the  remainder  join  the  next  period  for  a  new  dividend. 

5..  Double  the  figures  already  found  in  the  root,  for  a  new  divi- 
sor, (or,  bring  down  your  last  divisor  for  a  new  one,  doubling  the 
right  hand  figure  of  it)  and  from  these, -find  the  next  figure  in  the 
root  as  last  directed,  and  continue  the  operation*  in  the  same  man- 
ner, till  you  have  brought  down  all  the  periods. 

Note  }.  If  when  the  given  power  is  pointed  off  as  the  power 
requires,  the  left  hand  figure  should  be  deficient,  it  must  neverthe- 
less stand  as  the  first  period. 

Note  2.  If  there  be  decimals  in  the  given  number,  it  must  be 
pointed  both  ways  from  the  place  ot  units:  If,  when,  there  are 

*  In  order  to  shew  the  ren«on  of  the  rale,  it  will  be  proper  to.  premiee  the* 
following  Lemma.  The  product  of  any  two  numbers  can  have,  at  most, but  so. 
many  places  of  figures  as  are  in  both  tho  factors,  and  at  least  but  one  less. 

Demonstration.  Take  two  numbers  consisting  of  any  number  of  places  ;  but 
let  them  be  the  least  possible  of  those  placss,  vii.  Unity  with  cyphers,  as  100 
«nd  10  :  Then  their  product  will  be  1  with  so  many  cyphers  annexed  as  are  in. 
both  the  numbers  viz.  1000 ;  but  1000  has  one  place  less  thin  100  and  10  to- 
gether have  :  And  since  100  and  10  were  taken  the  least  possible,  the  product 
vf  any  other  two  number?',  cf  the  fame  number  of  places,  will  be  greater  than 
TOOO ;  consequently,  the  product  of  any  two  numbers  can  have,  at  leA^  but  one* 
pince  less  than  both  the  factor?. 

Ayain,  take  two  numbers,  of  any  number  of  places,  which  shall  be  the  great- 
t  :t  possible  of  thche  places,  a?  0  )  and  9.  Now,  99  X  9  is  less  than  99  X  10 ;  but 
c>9  X  10  (— 9D0)  contains  only  so  many  places  of  figures  as  are  in  99  and  9 ; 
there-fore,  99  X  9,  or  the  product  of  any  other  two  number?,  consisting  of  the 
same1  number  of  places,  cannot  have  more  pi  aces  of  figures,  than  are  in  both  it^ 
factors. 

Corollary  1.  A  square  number  cannot  have  more  places  of  figures  than  double 
th*  places  of  the  root,  and  at  least  but  one  less. 

Coro-lary  "I.  A  cube  number  cannot  have  more  places  oT  figures  than  triple  the 
places  of  the  r«ot.  and  at  least  but  two  less. 
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integers,  the 'first  period  in  the  decimals  be  deficient,  it  may  be 
completed  by  annexing  so  many  cyphers  as  the  power  requires  : 
And  the  root  mast  be  made  to  consist  of  so  many  whole  numbers 
and  decimals  as  'here  are  periods  belonging  to  each  ;  and  when 
the  periods  belonging  to  the  given  number  are  exhausted,  the  ope- 
ration may  be  continued  at  pleasure  by  annexing  cyphers. 

Examples. 

1st.  Required  the  square  root  of  30138696026  ? 


30138696026(173606  the  root, 
,  1 

1st.  Divisor=27)201 
189 

2d.  Divisor=343)1238 
1029 

3d.  Divisor*4=3466)20969 
20796 


4th.  Divisor=347205)  1736025 
1736026* 


2d.  Required  the  square  root  of  676*6  I 

576-60(23-98+,  the  root. 
4 

43)175 
129 

469)4650 
4221 


4788)42900 
38304 


4696  Remainder. 

*  The  Rule  for  the  extraction  of  the  square  root* may  be  illustrated  by  at- 
tending to  the  process  by  which  any  number  is  raised  to  the  square.  The  seve- 
ral products  of  the  multiplication  are  to  be  kept  separate,  as  in  the  proof  of  the 
rule  for  Simple  Multiplication.   Let  37  be  the  number  to  be  raised  to  the  square. 

37  X 37= 1369  -      —37  X  37 

37  37 

49=7 a  *49=7a 

*1-=«3X71  210=30x7  >  - 

21  .=3X7  j=«XJX7  210=30X7  \  ==2X30X7 

0..=3a  900=30a 


...   (37  (30+7=37 
SX3)42  .=2X3X7 

49=7*  [Carried  erw\ 
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3d.  What  is  the  square  root  of  10342666  ?  *    Aotf.  3216. 

4th.  What  is  the  square  root  of  964-5192360241  ?  Ana.  31  05671. 
5th.  What  is  the  square  root  of  234  09  ?  Ans.  16  3. 

6th.  What  is  the  square  root  of -0000316969  ?  Ans.  -00663. 
7th  What  is  the  square  root  of  045369  ?  Ans.  -213, 

Rules 

For  the  Square  Root  of  Vulgar  Fractions  and  Mixed  Numbers.  , 

After  reducing  the  fraction  to  its  lowest  terms,  for  this  and  all 
other  roots  ;  then, 

1st.  Extract  the  root  of  the  numerator  for  a  new  numerator,  and 
the  root  of  the  denominator  for  a  new  denominator,  which  is  the  best 
method,  provided  the  denominator  be  a  complete  power.  But  if 
it  be  not, 

2d.  Multiply  the  numerator  and  denominator  together  ;  and  the 
root  of  this  product  being  made  the  numerator  to  the  denominator 
of  the  given  factor,  or  made  the  denominator  to  the  numerator  of 
it,  will  form  the  fractional  part  required.*  Or, 


Now,  it  is  evident  that  9,  in  the  place  of  hundredths,  is  the  greatest  square  in 
thu  product ;  put  its  root,  3,  in  the  quotient,  and  900  is  taken  from  the  product. 
The  next  products  are  21+21=2x3x7,  for  a  dividend.  Double  the  root  al- 
ready found,  and  it  is  2X3,  for  a  divisor,  which  gives  7  for  the  quotient,  which 
annexed  to  the  divisor,  and  the  whole  then  multiplied  by  it,  gives  2x3^7  (=42) 
-f-7x7  (=49)  which  placed  in  their  proper  places,  completely  exhausts  tW re- 
mainder of  the  square.  The  same  may  be  shown  in  any  other  case,  and  the 
rule  becomes  obvious.  . 

Perhaps  the  following  may  be  considered  more  simple  and  plain.  Let  37,= 
80+7,  be  multiplied,  as  in  the  demonstration  of  simple  multiplication,  and  the 
products  kept  separate. 

30+7 
30+7 


900+30  x7 

30x7+49 

900+2  X  30  X  7+49= 1369,  the  sum,  and  square. 
900  (30+7     The  root  of  900  is  30,  and  leaves 

the  two  other  terms,  which  are  ex- 


2X30+7  x  7)2  X  30  x7+49  hausted  by  a  divisor,  formed  and 

2 x 30  X  7+49  multiplied  as  directed  in  the  rule. 

*  *   *  * 

v/7xi  7' 

*  Let  the  fraction  be        then  by  the  rale,  ^1=-^— — =— =n=r=l'87+. 

s  »       2  yT,X2 

The  reason  of  which  is,  that  the  value  of  a  fraction  is  not  altered  by  multiplying 

*/7  X  /** 

both  its  parts  by  th«  same  quantity.   Thus  Vj=  /:2  "  A*    But  V7  *  >/2= 

  >7x>/7      7  _ 

-/7X2,  and  j2Xy/2=2  evidently.    And  thus  also,  y/3x^%~  jixj[~ 

^■—Hwid  is  the  rule.   See  SuixTpu 
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3d.  Reduce  the  vulgar  fraction  (o  a  decimal,  and  extract  its  root. 

4th*  Mixed  numbers  may  either  be  reduced  to  improper  fractions, 
and  extracted  by  the  6rst  or  second  rale,  or  the  vulgar  fraction 
may  be  reduced  to  a  decimal,  then  joined  to  the  integer,  and  the 
root  of  the  whole  extracted. 

Examples. 
1st.  What  is  the*  sqnare  root  of  yjH?  ? 

By  Rule  1. 

TiHi^riTT  ,6(4  root  °^ lne  numerator. 

16 

1681(41  root  of  the  denominator. 
16 


81)81    Therefore,  ?\=tbe  root  of  the  given  fraction, 
81 

By  Rule  2. 

_    16x1681=26890,  and  */«6896=164.  Then, 
By  Rule  3. 

I68l)l6(-0095i81439+.    And  v^.009518 1439=-09756+. 
p      til  What  is  the  square  root  of  ffff  ?  Ans.  Tv. 

3d.  What  is  the  square  root  of  42$  ?  Ans.  6$. 

Note.  In  extracting  the  square  or  cube  root  of  any  surd  num- 
ber, there  is  always  a  remainder  or  fraction  left,  when  the  root  is 
found.  To  find  the  value  of  which,  the  common  method  is,  to  an- 
nex pairs  of  cyphers  to  the  resol vend,  for  the  square,  and  ternarit$ 
of  cyphers  to  that  of  the  cube,  which  makes  it  tedious  to  discover 
the  value  of  the  remainder,  especially  in  the  cube,  whereas  this 
trouble  might  be  saved  if  the  true  denominator  could  be  discovered. 

As  in  division  the  divisor  is  always  the  denominator  to  its  own 
fraction,  so  likewise  it  is  in  the  square  and  cnbe,  each  of  their  di- 
visors being  the  denominators  to  their  own  particular  fractions  or 
numerators. 

In  the  square  the  quotient  is  always  doubled  for  a  new  divisor  ; 
therefore,  when  the  work  is  completed,  the  root  doubled  is  the  true 
divisor  or  denominator  to  its  own  fraction  ;  as,  if  the  root  be  12, 
the  denominator  will  be  24,  to  be  placed  under  the  remainder, 
which  vulgar  fractioo,  or  its  equivalent  decimal,  must  be  annexed 
to  the  quotient  or  root,  to  complete  it.* 

If  to  the  remainder,  either  of  t he-square  or  cube,  cyphers  be  an- 
nexed, and  divided  by  their  respective  denominators,  the  quotient 
will  produce  the  decimals  belonging  to  the  ropt. 

•  Although  these  denominators  give  a  small  matter  too  much  in  the  square 
root,  and  too  little  in  the  cube,  yet  they  will  be  sufficient  ir\  common  use,  and 
are  much  more  cxoeditioiw  t!;an  the  operation  with  cypher*. 

A  a 
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APPLICATION  AND  USE  OF  THE  SQUARE  ROOT. 

Prob.  I.  To  find  a  mean  proportioned  between  two  number*. 

Rule.  Multiply  the  gi?en  numbers  together,  and  extract  the 
square  root  of  the  product ;  Which  root  will  be  the  mean  propor- 
tional sought. 

Note.  When  the  first  is  lo  the  second  as  the  second  is  to  the 
third,  the  second  is  called  a  mean  proportional  between  the  other 
two.    Thus,  4  is  a  mean  proportional  between  2  and  8,  for  2  :  4  :: 

4X4 

4  ::  —^—=8,  or  4  is  as  much  greater  than  2,  as  8  is  greater  than 

4.  By  Theorem  I.  of  Geometrical  Proportion  2x8*=4x4=4*.  To 
find  a  mean  proportional  between  2  and  8,  take  the  square  root  of 
their  product.  The  same  must  be  true  in  every  case,  and  is  the 
rule. 

Example. 

What  is  the  mean  proportional  between  24  and  96 ? 

v/96x24=48.  Answer. 

Pnon.  II.  To  find  the  side  of  a  square  equal  in  area  to  any  given 
superficies  whatever. 

Kule.  Find  the  area,  and  the  square  root  is  the  side  of  the 
square  sought.* 

Examples. 

1st.  If  the  area  of  a  circle  be  184  125,  What  is  the  side  of  a 

square  equal  in  area  thereto  ?   ^ 

v/184  125=13  669+  Answer. 

2d.  If  the  area  of  a  triangle  be  160,  what  is  the  side  of  a  square 
equal  in  area  thereto  ?  ^/\60=*  12-64 9 -f-  Answer. 

Prob.  HI.  A  certain  general  has  an  army  of  5625  men  :  pray 
How  many  must  he  place  in  rank  and  file,  to  form  them  into  a 
square  ?  i/562S^&  Answer.t 

Prob.  IV.  Let  10952  men  be  so  formed,  as  that  the  number  in 
rank  may  be  double  the  file.  74  in  file,  and  148  in  rank. 

Prob  V.  If  it  be  required  to  place  2016  men  so  as  that  there 
may  be  56  in  rank  and  36  in  file,  and  to  stand  4  feet  distance  in 
rank  and  as  much  in  file,  How  much  ground  do  they  stand  on  ? 

To  answer  this,  or  any  of  the  kind,  use  the  following  propor- 
tion :  As  unity  :  the  distance  ::  so  is  the  number  in  rank  less  by 
one  :  to  a  fourth  number  ;  next,  do  the  same  by  the  file,  and  mol- 

*  A  square  is  a  figure  of  four  equr»t  aides,  each  pair  meeting  perpendicularly* 
or,  a  figure  whose  length  and  breadth  are  equal.  As  the  area,  or  number  of 
square  feet,  inches,  &c.  in  a  square,  is  equal  io  the  product  of  two  sides  which 
arc  equal,  the  second  power  is  called  the  square.  Hence  the  rule  of  Prob.  II.  ii 
evident. 

t  If  you  would  have  the  number  of  men  be  double,  triple,  or  quadruple,  fce 
as  many  in  rank  as  in  file,  extract  the  square  root  of  i,  &c.  of  the  given  num 
ber  of  men,  and  that  will  be  the  number  of  men  in  file*  which  double;  triplf 
quadruple,  &c«  and  the  product  will  be  the  number  in  rank. 
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tiply  the  two  numbers  together,  found  by  the  abore  proportion, 
and  the  product  will  be  the  answer.* 

Aa  1  :  4  ::  56—1  :  220.  And,  as  1  :  4  ::  36—1  :  140.  Theti, 
220x140=30800  square  feet,  the  Answer. 

Prob.  VI.  Suppose  1  would  set  out  an  orchard  of  600  trees,  so 
that  the  length  shall  be  to  the  breadth  as  3  to  2,  and  the  distance 
of  each  tree,  one  from  the  other,  7  yards  ;  How  many  trees  must 
it  be  in  length,  and  how  many  ir>  breadth?  and,  How  many  square 
yards  of  grouod  do  they  stand  on  ? 

To  resolve  any  question  of  thia  nature,  say,  as  the  ratio  in  length 
;  is  tq  the  ratio  in  breadth  ::  so  is  the  number  of  trees  :  to  a  fourth 
number,  whose  square  root  is  the  number  in  breadth.  And  as  the 
ratio  in  breadth  :  is  to  the  ratio  in  length  ::  so  is  the  number  of 
trees  :  to  a  fourth,  whose  root  is  the  number  hi  length. 

As  3  :  2    600  :  400.    And  ^400= 20= number  in  breadth. 
'  Aa  2  :  3  ::  600  :  900.    And  y'900=30=number  in  length. 

As  1  :  7  ::  30—1  :  203.  And  as  1:7::  20—1  :  to  133.  And 
203x133=26999  square  yards,  the  Answer. 

Prob.  VII.  Admit  a  leaden  pipe  -J  inch  diameter  will  fill  a 
cistern  in  3  hours ;  I  demand  the  diameter  of  another  pipe  which 
will  fill  the  same  cistero  in  1  hour. 

Rulb.  As  the  given  time  is  to  the  square  of  the  given  diameter, 
so  is  the  required  time  to  the  square  of  the  required  diameter  t 
j=-75  :  and  -75X'75=  5625.    Then,  as  3b.  :  -5625  :: 
lh.  :  1*6875  inversely,  and  ^1*6875=1*3  inches  nearly,  Ane* 

Prob  VIII.  If  a  pipe  whose  diameter  is  1  5  inches,  fill  a  cistern  in 
5  hoars,  in  what  time  will  a  pipe  whose  diameter  is  3-5  inches  fill 
the  same  ? 

1-5x1  5=2  25  ;  and  3-5x  3-5=12-25..  Then,  ai  2-25  : 5 ::  12-25 
^  918+hour,  inversely, =55  mint  5  sec.  Answer, 

Prob.  IX.  If  a  pipe  6  inches  bore,  will  be  4  hours  in  running  off 
.a  certain  quantity  of  water*  In  what  time  will  3.  pipes,  each  four 
inches  bore,  be  in  discharging  double  the  quantity  ? 

6x6=36.  4x4=16,  and  16x3=48.  Then,  as  36  :  4h,  ;:  40  : 
Jh.  inversely,  and  as  Iw.  :  3h.  :;  2w.  :  6h.  Answer. 

Prob.  X.  Given  the  diameter  of  a  circle,  to  make  another,  circle 
which  shall  be  2,  3,  4,  fcc.  times  greater  or  less  than  the  given 
circle. 

Rule.  Square  the  given  diameter,  and  if  the  required  circle  be 
greater,  multiply  the  square  of  the  diameter  by  the  given  pro- 
portion, and  the  square  rapt  of  the  product  will  be  the  required  di- 
ameter. But  if  the  required  circle  be  less,  divide  the  square  of 
the  diameter  by  the  given  proportion,  and  the  root  of  the  quotient 
4  will  be  the  diameter  required. 

*  The  above  rule  will  be  found  useful  in  planting  trees,  having'  the  distance  of 
groond  between  each  given. 

t  For  more  water  will  run  as  the  area  of  the  pipe  is  greater,  and  the  areas  of 
circular  pipes  vary  as  the  square  of  their  diameters. 
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There  ie  a  circle  whose  diameter  is  4  inches  ;  I  demand  the  di~ 
ameter  of  a  circle  3  times  as  large  ? 

4X4=16;  and  16x3=48;  and  ^48=6-928+  inches,  Answer. 

Prob.  XL  To  find  the  diameter  of  a  circle  equal  in  area,  to  an 
ellipsis,  (or  oval)  whose  transverse  and  conjugate  diameters  are 
given.* 

Kule.  Multiply  the  two  diameters  of  the  ellipsis  together,  and 
the  square  root  of  that  product  will  be  the  diameter  of  a  circle 
equal  to  the  ellipsis. 

Let  the  transverse  diameter  of  an  ellipsis  be  48,  and  the  conju- 
gate 36  :  What  is  the  diameter  of  an  equal  circle  ? 

48X36=1728,  and  s/\ 728=4 1.569+the  Answer. 

Note.  The  square  of  the  hypothenutfe,  or  the  longest  side  of  a 
right  angled  triangle,  is  eqoal  to  the  sum  of  the  sqoares  of  the 
other  two  sides ;  aud  consequently  the  difference  of  the  sqoares  of 
the  hypothenuse  and  either  of  the  other  sides  is  the  square  of  the 
remaining  6ide. 

Pros.  XII.  A  line  36  yards  long  will  exactly  reach  from  the  top 
of  a  fort  to  the  opposite  bank  of  a  river,  known  to  be  24  yards 
broad.    The  height  of  the  wall  is  required  ? 

36X36=1296  ;  and  24x24=576.  Then,  1296—576=720,  and 
^/720=2C33+yards,  the  Answer.  x 

Prob.  XIII.  The  height  of  a  tree  growing  in  the  centre  of  a  cir- 
cular island  44  feet  in  diameter,  is  75  feet,  and  a  line  stretched 
from  the  top  of  it  over  to  the  hither  edge  of  the  water,  is  256  teet. 
What  is  the  breadth  of  the  stream,  provided  the  land  on  each  side 
ef  the  water  be  level  ? 

256X256=65536 ;  and  75=75=5625 :  Then,  65536—5625= 
59911  and  ^59911=244-76+  and  244  76— y  =222-76  feet,  Ans. 

Prob.  XIV.  Suppose  a  ladder  UO  feet  long  be  so  planted  as  lo 
reach  a  window  37  feet  from  the  ground,  on  one  side  of  the  street, 
and  without  moving  it  at  the  foot,  will  reach  a  window  23  feet  high 
on  the  other  side ;  I  demand  the  breadth  of  the  street  ? 

102  64  feet  the  Answer. 

Prob.  XV.  Two  ships  sail  from  the  same  port ;  one  goes  doe 
north  45  leagues,  and  the  other  due  west  76  leagues  :  How  far  are 
they  asunder?!  88*33  league*,  Answer. 

Prob.  XVI.  Given  the  sum  of  two  numbers,  and  the  difference 
of  their  squares,  to  find  those  numbers- 

Kule.  Divide  the  difference  of  their  squares  by  the  sum  of  the 
lumbers,  and  the  quotient  will  be  their  difference.    The  two  num- 

*  The  transverse  and  conjugate  are  the  longest  and  shortest  diameters  of  an 
ellipsis  ;  they  pass  through  the  centre,  and  cross  each  other  nt  right  jangles,  and 
the  diameter  of  the  equal  circle  is  the  square  root  of  the  product  of  the  diame- 
ters of  the  ellipsis. 

t  The  square  root  may  in  the  same  manner  be  applied  to  navigation ;  and, 
when  deprived  of  other  means  of  solving  problems  of  that  nature,  the  following- 
proportion  will  serve  to  find  the  course. 

As  the  sum  of  the  hypothenuse  (or  distance)  and  half  the  greater  leg  (wheth- 
er difference  of  latitude  ox  departure)  is  to  the  Jess  leg ;  so  is  86,  to  the  angle 
opposite  the  less  leg. 
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hers  may  then  be  found,  from  their  sam  and  difference,  by  Prob. 
4,  page  57. 

Ex.  The  sum  of  two  numbers  is  32,  and  the  difference  of  their 
squares  is  256,  what  are  the  numbers  ? 

Ana.    The  greater  is  20.    The  less  12. 
Prob.  XVII.  Given  the  difference  of  two  numbers,  and  the  dif- 
ference of  their  squares,  to  find  the  numbers. 

Ri/tc  Divide  the  difference  of  the  squares  by  the  difference 
of  the  numbers,  and  the  quotient  will  be  their  sum.  Then  pro- 
ceed by  Prob.  4,  p.  67. 

Ex.  The  difference  of  two  numbers  is  20.  and  the  difference  of 
their  squares  is  2000  ;  what  are  the  numbers  ? 

Ans.    60  the  greater.    40  the  less. 
Examples  for  the  two  preceding  problems. 

1.  A  and  B  played  at  marbles,  having  14  apiece  at  first ;  B  hav- 
ing lost  some,  would  play  no  longer,  and  the  difference  of  the 
squares  of  the  numbers  which  each  then  had,  was  336  ;  pray  how 
many  did  B  lose  ?  Ans.  B  lost  6. 

2.  Said  Harry  to  Charles,  my  father  gave  me  12  apples  more 
than  he  gave  brother  Jack*  and  the  difference  of  the  squares  of 
our  separate  parcels  was  288  ;  Now,  tell  me  how  many  he  gave 
as,  and  you  shall  have  half  of  mine. 

Ans.    Harry's  share  12. 
Jack's  share  6'. 

EXTRACTION  OF  THE  CUBE  ROOT. 

A  cube  is  any  number  multiplied  by  its  square.  To  extract  the 
cube  root,  is  to  find  a  number  which,  being  multiplied  into  its 
square,  shall  produce  the  given  number. 

FIRST  METHOD. 
Rule. 

*1.  Separate  the  given  number  into  periods  of  three  figures 
each*  by  potting  a  point  over  the  unit  figure,  and  every  third  fi- 
gore  beyond  the  place  of  units. 

2.  Find  the  greatest  cube  in  the  left  hand  period,  and  put  its 
root  in  the  quotient. 

3.  Subtract  the  cube,  thus  found,  from  the  said  period,  and  U 
the  remainder  bring  down  the  next  period,  and  call  this  the  divi* 
dend. 

4.  Multiply  the  square  of  the  quotient  by  300,  calling  it  the 
triple  square,  and  the  quotient  by  30,  calling  it  (he  triple  quotient, 
and  the  sum  of  these  call  the  divisor* 

5.  Seek  how  often  the  divisor  may  be  had  in  the  dividend,  and. 
place  the  result  in  the  quotient. 

*  The  reason  of  pointing  the  given  number,  ns  directed  in  the  rule,  is  obvious 
from  Coroll.  2,  to  the  Lemma  made  use  of  in  demonstrating  the  square  root. 

The  process  for  extracting  the  Cube  Root  may  be  illustrated  in  the  6amo 
manner  aa  that  for  the  Square  Root.   Take  the  «ame  number  37,  and  multiply 
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6.  Multiply  the  triple  square  by  the  last  quotient  figure,  anS 
write  the  product  under  the  dividend ;  multiply  the  square  of  the 
last  quotient  figure  by  the  triple  quotient,  aud  place  this  product 
under  the  last ;  under  all,  set  the  cube  ef  the  last  quotient  figure 
and  call  their  sum  the  subtrahend. 


as  before,  collecting:  the  twice  21  into  one  sum,  as  they  belong  to  the 
and  the  operation  will  be  simplified,  37  3=50653. 

'  49=73  49=73 

2X3x7  420=2X30X7 
=33  900=30  > 


same  place. 


C  49= 
37a=  {42-=: 
(9~^ 


37  the  multiplier. 


37 


37*= 


343=7  a 
294 -=2X3X7* 
63 '=32X7 
147 -=3X7* 

126- -=2X3*  X? 
27  •  •  -=3* 

^7  •  •  •  (37 


343=73 
2940=2X30X7 
6300=30*  X7 
1470=30X7* 

12600=2X30*  x7 

27000=303 


27000  (30X7 


3X33 \189- -=3X33X7  3x30* \ 18900=3  X 30*  X 7 
3X3  J  441 -=3X3x7*    3x30./  4410=3x30X7 

As  27  or  27000  is  the  greatest  cube,  its  root  is  3  or  30,  and  that  part  of  the 
cube  is  exhausted  by  this  extraction.  Collect  those  terms  which  belong  to  the 
same  places,  and  we  have  3a  x7=63,  and  2x3*  X7=126,  and  63-f  126=3x3* 
X7=189 ;  and  2  X3  X  7?  =^294  and  3  X  7* = 147,  and  294+ 147=441=3  X  3  X  7  * , 
for  a  dividend,  which  divided  by  the  divisor,  formed  according  to  the  rule,  the 
quotient  is  7,  for  the  next  figure  in  the  root  And  it  is  evident  on  inspecting 
the  work,  that  that  part  of  the  cube  not  exhausted  is  composed  of  the  severaj 
products  which  form  the  subtraJiend,  according  to  the  rule.  The  same  may 
be  shown  in  any  other  case,  and  the  .universality  of  the  rule  hence  inferred. 

The  oilier  method  of  illustration,  employed  on  the  square  root,  is  equally 
ppnlicable  in  this  case. 

37^-30+7,  and  30+ 7 3  =30*  +2 X30 X 7+72 
30+7  the  multiplier. 
 f  

003  +2  X  30*  X7+30  X  73 

302X7+2x30x72+7^ 


37  3  =50653=30  3 +3  X  30*  X  7+3  X  30  X  7*  +7  3  (30+7  =37 
303 


Divisi  * 3X302+3X30        )3x303  x7+3x30x7*+73  dividend. 


3X303  x7+3X30X7*+73  subtrahend. 

It  is  evident  that  303  is  the  greatest  cube.  When  its  root  is  extracted,  the 
next  three  terms  constitute  the  dividend ;  and,  the  several  products  formed  by 
means  of  the  quotient  or  second  figure  in  the  root,  are  precisely  equal  to  the 
remaining  parts  of  the  power,  whose  root  was  to  be  found. 

The  arithmetical  demonstrations  of  the  Rules  for  extracting  either  the  square 
fr  cube  root,  are  not  only  more  consistent  with  the  plan  of  an  Arithmetics  than 
demonstrations  on  the  figure,  called  a  square,  and  the  solid,  called  a  cobe,  but 
♦hey  are  much  more  readily  understood  by  those  unaccustomed  to  the  xnathemnti* 
vi\  consideration  of  sclid  bodies. 
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7.  Subtract  the  subtrahend  from  the  dividend,  and  to  the  re- 
mainder bring  down  the  neit  period  for  a  new  dividend,  with 
which  proceed  as  before*  and  so  on  till  the  whole  be  finished. 

JVote.  The  same  rule  must  be  observed  for  continuing  the  ope- 
ration, and  pointing  for  decimals,  as  in  the  square  root. 

Examples. 

1st.  Required  the  cube  root  of  436036824281'  ? 

436036824287(7583  root.7  X  7  x300=  14700=1 st.Trip.sq. 
343  7  X    30   =  210=lst.do.quo. 


l8t.Divis.=149l0)98036=lst.  Dividend.  14910=1st  divisor. 

14700X5= 
5X5X210= 
5X5X5  = 

7B875=lst  Subtrahend.  78875=lst.  Sublra. 


S.Div.=l 6*9750)  14l61824=2d.  Divid.  75  X75  X300=  1687500=2d.  Trip.sq. 

  75  X  30        =        2250=2d.  do.  quo. 

13500000   

144000                                     1689750=2d.  Dirisor. 
512  '   


 —  1687500  X8=  13500000 

136445 I2=2d.  Subtra.  2250  X  8  X  8=  144000 
8X8X8     =  512 


3.Div.^l7239l940)S17312287=3d»  Divid. 


517107600 


13644512=2d.  Subtra. 


204660         758  X  758  X300=t72369200=3d.  Trip-sq. 
27  .        758  X  30  22740=3d.  do.  quo. 


517312287=3d.  Subtra.  172391940=3d.  Divisor  > 


172369200  X3=517107600 
22740  X  3  X3  =  204660 
3X3X3        =  27 


6l7312287=3d.  Subtfc. 
2d.  What  is  the  cube  root  of  34965783?  Ans.  327. 

3d.  What  is  the  cube  root  of  84  604619?  Ans.  4  39. 

4th.  What  is  the  cube  root  of  008649  ?  Ans.  -2062+. 

5th.  What  is  the  cube  root  of  |f|?  .  Ans.  4. 

To  find  the  true  denominator,  to  be  placed  under  the  remainder,  after 
the  operation  is  finished. 
In  the  extraction  of  the  cnbe  root,  the  quotient  is  said  to  be 
squared  and  tripled  for  a  new  divisor;  bnt  is  not  really  so,  till 
the  triple  number  of  the  quotient  be  added  to  it ;  therefore  when 
the  operation  is  finished,  it  is  but  squaring"  the  qnotient,  or  root, 
then  multiplying  it  by  3,  and  to  that  number  adding  the  triple  num- 
ber of  the  root,  when  it  will  become*  the  divisor,  or  true  denomi- 
nator to  its  own  fraction,  which  fraction  must  be  annexed  to  the 
quotient,  to  complete  the  root. 


*00         EXTRACTION  OP  THE  CUBE  ROOT. 


Suppose  the  root  to  be  12,  when  squared  it  will  be  144,  and 
multiplied  by  3,  it  makes  432,  to  which  add  36,  the  triple  number 
of  the  root,  and  it  produces  468  for  a  denominator.* 

SECOND  METHOD. 
Role. 

1.  Ha? ing  pointed  the  given  number  into  periods  of  three  figures 
each,  find  the  greatest  cube  in  the  left  hand  period,  subtracting  it 
(herefrom  and  placing  its  root  in  the  quotient ;  to  the  remainder 
bring  down  the  next  period  and  call  it  the  dividend. 

2.  Under  this  dividend  write  the  triple  square  of  the  root,  so 
that  units  in  the  latter  may  stand  under  the  place  of  hundreds  in 
the  former;  and  under  the  said  triple  square,  write  the  triple  root, 
removed  one  place  to  the  right  hand,  and  call  the  sum  of  these  the 
divisor, 

3.  Seek  how  often  the  divisor  may  be  had  in  the  dividend,  ex- 
clusive of  the  place  of  units,  and  write  the  result  in  the  quotient. 

4.  Under  the  divisor  write  the  product  of  the  triple  square  of 
the  root  by  the  last  quotient  figure,  setting  down  the  unit's  place 
of  this  line,  under  the  place  of  tens  in  the  divisor ;  under  this 
line,  write  the  product  of  the  triple  root  by  the  square  of  the  last 
quotient  figure,  so  as  to  be  removed  one  place  beyond  the  right 
hand  figure  of  the  former  ;  and,  under  this  line,  removed  one  place 
forward  to  the  right  hand,  write  down  the  cube  of  the  last  quotient 
figure,  and  call  their  sum  the  subtrahend, 

5.  Subtract  the  subtrahend  from  the  dividend,  and  to  the  re- 
mainder bring  dowff  the  next  period  for  a  new  dividend,  with  which 
proceed  as  before,  and  so  on  until  the  whole  be  finished. 

Example. 

Required  the  Cube  Root  of  16194277  ? 

*  It  may  not  be  amias  to  remark  here,  that  tho  denominators,  both  of  the 
square  and  cube,  shew  how  many  numbers  they  arc  denominators  to,  that  is, 
what  numbers  are  contained  between  any  square  or  cube  number  and  the  next 
succeeding  square  or  cube  number,  exclusive  of  both  nnmfcers,  for  a  complete 
number,  of  either,  leaves  no  fraction,  when  the  root  is  extracted,  and  conse- 
quently has  no  use  for  a  denominator,  but  all  the  numbers  contained  between 
them  have  occasion  for  it :  Suppose  the  square  root  to  be  12,  then  its  square  is 
144,  and  the  denominator .24,  which  will  be  a  denominator  to  all  the  succeeding 
numbers,  until  we  come  to  the  next  square  number,  viz.  16f>,  whose  root  is  13, 
with  which  it  has  nothing  to  do,  for  between  the  square  numbers  144  and  169 
arc  contained  24  numbers  excluding  both  the  square  numbers.  It  is  the  same 
in  the  cube ;  for,  suppose  the  root  to  be  6,  the  cube  number  is  216,  and  its  de- 
nominator 126  will  be  a  denominator  to  all  the  succeeding  nimbere,  until  we 
come  to  tho  next  cube  number,  vis.  343,  whose  root  is  7,  with  which  it  has  noth- 
ing to  do,  as  ceasing  then  to  be  a  denominator;  for  between  the  cube  340  and 
-216  arc  126  numbers,  excluding  both  cubes.  And  so  it  is  with  all  other  denom- 
inator?, either  in  the  square  or  cube. 
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16 194277(253=  Root 
8 

3194       a  First  dividend. 

12         =  Triple  tqaare  of  2.  • 
6        =  Triple  of  2. 

126        =  First  divisor. 

60         =  Triple  square  of  2,  multiplied  by  5, 
150        =:  Triple  of  2  multiplied  by  the  square  of  5- 
125       =  Cube  of  5. 

7625      =s  First  Subtrahend. 

569277  t=  Second  dividend. 


1875     =  Triple  square  of  23. 
75    =  Triple  of  25. 

18825    =s=  Second  divisor. 


J625     =  Triple  square  of  25  multiplied  by  3. 
675   ~-  Triple  of  25  multiplied  by  the  square  of  3. 

 27  =  Cube  of  3. 

669277  =  Second  subtrahend. 

FIRST  METHOD  BY  APPROXIMATION. 
Rule. 

1.  Find,  by  trial,  a  cube  near  to  the  given  number,  and  call  it 
the  supposed  cube. 

2.  Then  as  twice  the  supposed  ctibe,  added  to  the  given  num- 
ber, is  to  twice  the  given  number,  added  to  the  supposed  cube, 
so  is  the  root  of  the  supposed  cube,  to  the  true  root,  or  an  ap- 
proximation to  it. 

3.  By  taking  the  cube  of  the  root,  thus  found,  for  the  supposed 
cube,  and  repeating  the  operation,  the  root  will  be  had  to  a  great- 
er degree  of  exactness. 

Example. 

It  is  required  to  find  the  cube  root  nf  54854153  ? 
Let  64000000=9upposed  cube,  whose  root  is  400 : 
Then,  64000000  54854153 
 2   2 

1 28UUOO00      1 09708306 
54854153  6400000Q 


As  182854153  :  17370bJ06  ::  400 

400 

1 82854 1 53)69483322400(379a:reot  nearly. 
B  b 
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Again,  let  54439939  =  supposed  cube,  whose  root  is  379. 
Then,  64439939  64854153 
2  2 


108879878 
64854153 


109708306 
54439939 


As  163734031 


164148245  ::  379 
379 


1477334205 
1149037715 
492444735 


1 6373403 1  )622 1 2 1 84855(379-958793+=root  corrected. 


SECOND  METHOD  AY  APPROXIMATION. 


Rule. 


1.  Divide  the  resolvend  by  three  times  the  assumed  root,  and 
reserve  the  quotient. 

2.  Subtract  one  twelfth  part  of  the  square  of  the  assumed  root 
from  the  quotient. 

3.  Extract  the  square  root  of  the  remainder. 

4.  To  this  root  add  one  half  of  the  assumed  root,  and  the  sum 
will  be  the  true  root,  or  an  approximation  to  it ;  take  this  approxi- 
mation as  the  assumed  root,  and,  by  repeating  the  process,  a  root 
farther  approximated  will  be  found,  which  operation  may  be  far- 
ther repeated,  as  often  as  necessary,  and  the  root  discovered  to 
any  assigned  exactness. 

Note.  In  order  to  find  the  value  of  the  first  assumed  root,  in 
this  or  any  other  power,  divide  the  resolvend  into  periods  hy  he- 
ginning  at  the  place  of  units,  and  including  in  each  period,  so  many 
figures  as  there  are  units  in  the  exponent  of  the  root ;  viz.  3  figures 
in  the  cube  root ;  4  for  the  biquadrate,  and  so  on  ;  then,  by  a  ta- 
ble of  powers,  or  otherwise,  find  a  figure,  which  (being  involved 
to  the  power  whose  exponent  is  the  same  with  that  of  the  requir- 
ed root)  is  the  nearest  to  the  value  of  the  first  period  of  the  resol- 
vend at  the  left  hand,  and  to  that  figure  annex  so  many  cyphers  as 
there  are  periods  remaining  in  the  integral  part  of  the  resolvend ; 
this  figure,  with  the  cyphers  annexed,  will  be  the  assumed  root, 
and  equal  to  r  in  the  theorem ;  and  it  is  of  no  importance 
whether  the  figure  thus  chosen  be,  when  involved,  greater  or  less 
than  the  left  hand  period,  as  the  theorem  is  the  same  in  both 
cases. 

1st.  What  is  the  cube  root  of  43C03G824287  ? 
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7O00=assoined  root. 

3 


2 1  i000)436O36824287(20763658?994 
Subtract  70O0X70CXM- 12=4083333-3333 


^16630324-9661  =4084  15 
Add  £  the  assumed  root=3500 


And  it  gives  the  approximated  root=7584  15 
For  the  second  operation,  use  the  approximated  root  as  the  as- 
sumed one,  and  proceed  as  above. 

THIRD  METHOD  BY  APPROXIMATION. 

1.  Assume  the  root  in  the  usual  way,  then  multiply  the  square 
of  the  assumed  rnAt,  by  3,  and  divide  the  resolvend  by  this  pro- 
duct ;  to  this  quotient  add  $  of  the  assumed  root,  and  the  sunxwill 
be  the  true  root,  or  an  approximation  to  it. 

2.  For  each  succeeding  operation  let  the  last  approximated  root 
be  the  assumed  root,  and  proceeding  in  this  manner,  the  root  may 
\ft  extracted  to  any  assigned  exactness. 

1st.  What  is  the  cube  root  of  7  ?   

Let  the  assumed  root  be  2.  Then.  2x2x3=12  the  divisor. 
12)7  0(  583  to  this  add  £  of  2=1  -333,  &c.  that  is,  -583+1-333= 
J  916  approximated  root.  , 
Now  assume  1*916  for  the  root.   Then,  by  the  second  process, 

7   

Uie  root  is  — r=^a+f  x  1-916=1-9|26, &c. 
3x1916  3 

2d.  What  is  the  cube  root  of  9  ?  Let  2  be  the  assumed  root  as 

before.'   Then,  A+JX  2=2  08  the  approximated  root.   Now  as- 

9   

same  2-08.    Then,  — =r*+f  X2  08  =2  08008,  &c. 
'  1      3x2  08  * 

3d.  What  is  (he  cube  root  of  282  ?  Let  6  be  the  assumed  root.— 
Then,  6X6X3=108)282(2  611,  &c.  and  2  6ill+f  of  6=6  611  ap- 
proximated root.  Now  assume  6-6J1,  and  it  will  be  6*611x6-611 
X3=13M  16)282(2-1507,  &c.  and  2  1507+f  of  6-611=6-558  a 
farther  approximated  root.  ' 

4tb.  What  is  the  cube  root  of  1728  ? — Here  the  assumed  root  is. 
10.  Then,  10x10x3=300)1728(5  76,  and  5  76+f  of  10=12  426. 
—Now  assume  12  426,  then  12  426x12  426x3=463-216428)1728 
(3-732,  and  3-732+|  of  12-426=12014  a  farther  approximated 
root,  and  so  on. 

APPLICATION  AND  USE  OF  THE  CUBE  ROOT. 

1.  To  find  two  mean  proportionals  between  any  two  given  num- 
bers. 

Rule. 

1.  Divide  the  greater  by  the  less,  and  extract  the  cube  root  of 
the  quotient. 
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USE,  &c.  OF  THE  CUBE  ROOT. 


2.  Multiply  the  root,  so  found,  by  the  least  of  the  given  num- 
bers, and  the  product  will  be  the  least. 

3.  Multiply  this  product  by  the  same  root,  and  it  will  give  the 
greatest.  * 

Examples. 

let.  What  are  the  two  mean  proportionals  between  C  and  750  ? 

75(^-6=125,  and  1/  125=5.    Then,  5x6=30=least,  and  30X 
5=130=  greatest.    Answer  30  and  150. 
Proof.  As  6  :  30  ::  160  :  750. 

2d.  What  are  the  two  mean  proportionals  between  56  and  12096  ? 

Answer  336  and  2016. 
Note.  The  solid  contents  of. similar  figures  are  in  proportion  to 
each  other,  as  the  cubes  of  their  similar  sides  or  diameters. 

3d.  If  a  bullet  6  inches  diameter  weigh  32ft  ;  What  will  a  bul- 
let of  the  same  metal  weigh,  whose  diameter  is  3  inches  ? 

6x6x6=216.  3X3X3=27.    As  216  :  32ft  ::  27  :  4ft,  Ans. 
4th.  If  a  globe  of  silver  of  3  inches  diameter,  be  worth  £45, 
What  i6  the  value  of  another  globe,  of  a  foot  diameter  ? 

Ans.  £2880. 

The  side  of  a  cube  being  given,  to  find  the  side  of  that  cube 
which  shall  be  double,  triple,  &c.  in  quantity  to  the  given  cube~t 

Rule. 

Cube  your  given  side,  and  multiply  it  by  the  given  proportion 
between  the  given  and  required  cube,  and  the  cube  root  of  the 
product  wil!  be  the  side  sought. 

5th.  If  a  cube  of  silver,  whose  side  is  4  inches,  be  worth  £50, 1 
demand  the  side  of  a  cube  of  the  like  silver,  whose  value  shall  be 
4  times  as  much  ?  3 

4X4X4=64,  and  64x4=256.    ^256^6 '349 +inche«, 'Ans. 

6th.  There  is  a  cubical  vessel,  whose  side  is  2  feet ;  1  demand 
the  side  of  a  vessel,  wbicb  shall  contain  three  times  as  much  ? 

Ans.  2ft.  lOf  inches. 

7th. J  The  diameter  of  a  bushel  measure  being  18J  inches,  and 
the  height  8  inches,  I  demand  the  side  of  a  cubic  boi,  which  shall 
contain  thai  quantity.  Aus.  12  907 + inches. 

#  As  two  mean  proportionals  are  required  to  two  given  numbers,  there  win 
be  four  terras  in  the  proportion,  iu  which  the  first  is  to  the  second,  as  the  second 
to  the  third,  and  the  third  to  the  fourth.  The  numbers  therefore  belong  to 
a  geometrical  progression  of  four  terms.  The  first  part  of  the  rule  is  explained 
in  Prob.  VIII.  of  Geometrical  Progression,  and  the  second  and  third  putts  of  the 
rule  are  evident  from  the  proof  of  Prob.  I.  of  Geometrical  Progression. 

+  The  solid,  called  a  cube,  has  its  length  and  breadth  and  height  all  equal. 
As  the  number  of  solid  feet,  inches,  &c.  in  a  cube  are  found  by  multiplying  the 
height 'and  length  and  breadth  together,  that  is,  by  multiplying  one  side  into  it- 
self twice,  the  third  power  of  a  number  is  called  the  cube  of.  that  n amber. 

\  Multiply  the  square  of  the  diameter  by  -7054,  and  the  product  by  the  height : 
the  cube  root  of  the  last  product  is  the  auswef .  See  Mensuration  of  Superficies 
and  Solids,  Art.  30. 
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8.  Suppose  a  ship  of  500  tons  has  89  feet  keel,  36  feet  beam,  and 
is  16  feet  deep  in  the  hold  :  What  are  the  dimensions  of  a  ship  of 
200  loos,  of  the  same  mould  and  shape  ? 

89x89x89=704969=cubed  keel. 
As  600  :  200  ::  704969  :  281987-6  cube  of  the  required  keel. 

^281987-6=65  67  feet  the  required  keel. 

As  89  :  65-57  ::  36  :  26  522=26}  feet,  beam,  nearly. 
As  89  :  66  67  ::  16  :  11-7  feet,  depth  of  the  hold,  nearly. 

9.  From  the  proof  of  any  cable  to  find  the  strength  of  any  other. 
Rule.— The  strength  of  cables,  and  consequently  the  weights 

of  their  anchors,  are  as  the  cubes  of  their  peripheries 

If  a  cable,  12  inches  about,  require  an  anchor  of  18cwt. :  Of 
what  weight  must  an  anchor  be,  for  a  15  inch  cable  ? 

Cwt.  Cwt 
As  12X12X12  :  18  ::  15x15x15  :  35  15626  Ans. 

10.  If  a  15  inch  cable  require  an  anchor  35-15625cwt.  :  What 
must  the  circumference  of  a  cable  be,  for  an  anchor  of  18cwt? 

12  inches,  Answer. 

EXTRACTION  OF  THE  B I  QUAD  RATE  ROOT. 
Rule. 

Extract  the  square  root  of  the  resolvend,  and  then  the  square 
root  of  that  root,  and  you  will  have  the  biquadrate  root. 
What  is  the  biquadrate  root  oi  20736  ? 

•  .  .  •  • 

20736(144  144(12  root  required. 

1  1 

24)107  22)44 
96  44 

i 

284)1136 
1136 

TWO  METHODS  OF  EXTRACTING  THE  BIQUADRATE  ROOT 
BY  APPROXIMATION. 

Rule  I. 

1.  Divide  the  resolvend  by  six  times  the  square  of  the  assumed 
root,  and  from  the  quotient  subtract  ft  part  of  the  square  of  the 
assumed  root. 

2.  Extract  the  square  root  of  the  remainder. 

3.  Add  |  of  the  assumed  root  to  ihe  square  root,  and  the  sum  will 
be  the  true  root,  or  an  approximation  to  it 

4.  For  every  succeeding  operation,  either  in  this  or  the  follow- 
ing method,  proceed  in  the  same  manner,  as  in  the  first,  each  time 
using  the  last  approximated  rool  for  the  assumed  root. 


The  biquadrate  root  of  20736  is  required. 
Here  10  is  the  assumed  root. 


10xlOx  6=600)20736(34-56 
Subtract  10xl0-r-18  =  5.5565 


v'29-0044=5-38 
Add  i  of  10    =6  66 

A |>proxi mated  root  1204,  lobe  made  the  a* 
turned  root  for  (he  next  operation. 

Rule  l|. 

Divide  the  resolvend  by  four  times  the  cube  of  the  assumed  root : 
to  the  quotient  add  three  fourths  of  the  assumed  root,  and  the  sum, 
will  be  the  true  root,  or  an  approximation  to  it. 

Let  the  biquadrate  of  20736  be  required,  as  before  ? 
The  assumed  root  is  10 
1  OX  1  OX  1 0X4 =4000)20736(5. 1 84 
Add  i  of  10=7-5 


Approximated  root  12-684,  to  be  made  the  assumed 
root  for  the  next  operation. 

EXTRACTION  OF  THE  SURSQLID  ROOT  BY  APPROX- 
IMATION, 

A  Particular  Rule.* 

1.  Divide  the  resolvend  by  five  times  the  assumed  root,  and  to 
the  quotient  add  one  twentieth  part  of  the  fourth  power  of  the  same 
root. 

2.  Prom  the  square  root  of  this  sum  subtract  one  fourth  part  of 
the  square  of  the  assumed  root. 

3.  To  the  square  root  of  the  remainder  add  one  half  of  the  assum- 
ed root,  and  the  sum  is  the  root  required,  or  an  approximation  to  it. 

Note.  This  rule  will  give  the  root  true  to  five  places,  at  the  leaat, 
(and  generally  to  eight  or  nine  places)  at  the  first  process. 

Required  the  sursolid  root  pf  281950621875  ? 

200=assumed  root. 

5 

KK)(A    28  J  95062 1-875  quotient. 
Add  200x200x200x200—20/ =80000000 

V36 1960621  876=19025n-early, 
Subtract     200x  200-~4=10000 

7/9025=95 
Add  half  the  assumed  root    =  100 
Required  root 

Vr+t—yfy/G    r*    rr  r 
br   20    4   '  £ 
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A  General  Rule  for  Extracting  the  ftooTS  op  all  Powers. 

1.  *  Prepare  the  given  number,  for  extraction,  by  pointing  off 
from  the  unit's  place,  as  the  required  root  directs. 

2.  Find  the  first  figure  of  the  root  by  trial,  or  by  inspection  into 
the  table  of  powers,  and  subtract  its  power  from  the  left  hand  pe- 
riod. 

3.  To  the  remainder  bring  down  the  first  figure  in  the  next  peri- 
od, and  call  it  the  dividend. 

4.  Involve  the  root  to  the  next  inferionr  power  to  that  which  U 
given,  and  multiply  it  by  the  number  denoting  the  given  power, 
for  a  divisor. 

5.  Find  how  many  times  the  divisor  may  be  had  in  the  dividend, 
and  the  quotient  will  be  another  figure  of  the  root. 

6.  Involve  the  whole  root  to  the  given  power,  and  subtract  it 
from  the  given  number,  as  before. 

7.  Bringdown  the  first  figure  of  the  next  period  to  the  remain 
der  for  a  new  dividend,  to  which  find  a  new  divisor,  aa  before,  and, 
in  like  manner,  proceed  till  the  whole  be  finished. 

Examples. 

1st.  What  is  the  cube  root  of  20346417  ? 

20346417(273       2x2x2=8  root  of  the  1st.  period,  or 

1st.  Subtrahend. 

2*     =    Q  =  lat.  Subtrah.2x2~4(=next  inferiour  power,)  and* 
—  4x3=(the  index  of  the  given  pow.)= 

12  1st.  Divisor- 

2*x3=12)123=Dividend    27x27x27= 19683=2*1.  Subtrahend. 

 -  -  27X27=729  (next  inferior  power)  and, 

273  =     19683=2d.  Subt. 729x3  (=index  of  the  given  pow.)= 

2187=2d.  Divisor. 

372x3=21C7)6634=2(LDi:?73x273x273=27346417=3d.Subtra. 


2733  =    20316417=3d.  Subtrahend. 


*  The  extracting  of  roots  of  very  high  powers  Trill,  by  this  rule?,  be  a  tcdio-an 
operation  :  The  following  method,  when  praoticable,will  be  much  more  conven- 
ient. 

When  the  index  of  the  power,  whose  root  is  to  be  extracted,  is  a  composite 
number,  take  any  two  or  more  mrftrw,  whose  product  is  equal  to  the  given  index, 
and  extract  out  of  the  given  number  a  root  answering  to  another  of  the  indices, 
and  so  on  to  the  last. 

Thus,  the  fourth  root=rsquare  root  of  the  equare  root ;  tlie  sixth  root=squarc 
root  of  the  cube  root ;  the  eighth  root=«quare  root  of  the  fourtn  root ;  the 
ninth  root==the  cube  root  of  the  cube  root ;  the  tenth  root=square  root  of  the 
fifth  root;  the  twelfth  root==the  cube  root  of  the  fourth,  &c. 

The  general  rule  for  extracting  "the  roots  of  all  powers,  may  be  illustrated  in 
the  same  way,  as  those  for  the  square  and  cube  roots.    Any  student  may  at  once 
*oe  the  truth  of  the  rule,  in  exhausting  the  several  products  of  the  case  iUustrut-* 
iog  the  rule  for  the  cube  root.    And  the  satne  will  r  e  rrkVvit  by  rai.'ircsr  tht 
number  to  any  higher  rower. 
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2d.  What  is  the  biquadrate  root  of  34S27998976  ?  Ans.4319+. 
3d.  Extract  the  sursolid,  or  fifth  root  of 281960621875? 

Ans.  195. 

4tb.  Extract  the  square  cubed,  or  sixth  root  of  11 78420 1660 15625? 

Ans.  325. 

A  General*  Rule  for  Extracting  Roots  by  Approximation. 
1.  Subtract  one  from  the  exponent  of  the  root  required,  and 
multiply  half  of  the  remainder  by  that  exponent,  and  this  product 
by  that  power  of  the  assumed  root,  whose  exponent  is  two  less  than 
that  of  the  root  required. 

•  The  general  theorem  for  the  extraction  of  all  roots,  by  approximation,  from 
whence  the  rule  was  taken,  and  the  Theorems  deducible  from  it,  as  high  as  the 
twelfth  power.  Let  G=resolvend  whose  root  is  to  be  extracted.  %r+e=.  root 
required ;  r  being  assumed  as  near  the  true  root,  and  m=exponent  of  the  pow- 
er— then  the  equation  will  stand  thus. 

O                          m—2r*  m— 2 
r  -f  t*/   ■  — —  1  r.  Hence, 

m— lm"7(m— 2  m  w— 1 12       w  — 1 

2   

^G       rr  r 

Theprem  for  the  cube  root    r+e=  J  

—     3r  12  2 

y/U       rr  2r 

For  the  Biquadrate  -  -  j  

6rr  18  3 

JG      3rr  3r 

For  the  Sursolid  -   -   -  1  

10>3  80  4 

y/G       <trr  3r 

For  the  squared  cube  root  

15M  75  5 

y/G       brr  5r 

For  the  second  sursolid  -  J  

Mrs  252  6 

<JG       3rr  6r 

For  the  squared  Biquadrate  j  

28r«  196  7 

v/O       7rr      7r  ' •  „ 

For  the  cubed  cube  -  -  -  —  —  ~|  

36V7  576  8 

<JG      4rr  8r 

For  the  squared  sursolid  •  [  . 

45r»  405  9 

y/G       9rr  9r 

For  the  third  sursolid   -   -  y  f-  — 

55r»  1100  10 

y/G       orr  lOr 

For  the  squared  square  cube  1-  — &c. 

66ria  726  11 

\  By  this  Theorem  the  fraction  is  obtained  in  numbers  to  the  lowest  terms  in 
all  the  odd  powers ;  and  in  the  even  powers  oily  by  having  the  numerator  and 
denominator  found  by  this  equation. 


BY  APPROXIMATION. 
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£.  Divide  the  given  number  by  the  last  product  ;  and  from  the 
quotient  subtract  a  fraction,  whose  numerator  is  obtained  by  sub- 
tracting two  from  the  exponent,  and  multiplying  the  remainder  by 
the  square  of  the  assumed  root ;  and  whose  denominator  is  found 
by  subtracting  one  from  the  exponent  and  multiplying  the  square 
of  the  remainder  by  the  exponent. 

3.  After  this  subtraction  is  made,  extract  the  square  root  of  the 
remainder. 

4.  From  the  exponent  subtract  too,  and  place  the  remainder  as 
a  numerator  ;  then  subtract  one  from  the  exponent,  and  place  the 
remainder  under  the  numerator  for  a  denominator. 

6.  Multiply  this  fraction  by  the  assumed  root ;  add  the  product 
to  the  square  root,  before  found,  and  the  sum  will  be  the  root  re- 
quired, or  an  approximation  to  it. 

Example. 

What  is  the  square  cubed  root  of  1178420166015625  ? 
Let  the  assumed  root  =  300 

Exponent  of  the  required  root  is  6.    Then,  —^xGsslS. 

3004=^8100000000  and  this  multiplied  by  15=121500000000. 
117842O166O15625-^12150000O000g«9698  »314>  from  this 

6—2x300* 

Subtract  —  =2400 

6X6— la  . 


And  -s/7298  9314=85-43 

•g  a 

To  which  add  gZj^<300=  240 


And  the  sum  is  the  approximated  root=  325*43 
For  the  2d  operation,  let  325-43  =  assumed  root. 

ANOTHER  METHOD  BY  APPROXIMATION * 

Rule.  \ 

1.  Having  assumed  the  root  in  the  usual  way,  involve  it  to  that 
power  denoted  by  the  exponent  less  1. 

•  A  rational  formula  for  extracting  the  root  of  any  pure  power  by  approxi- 
mation. 

Let  the  resolvend  be  called  G,  and  let  r-f-e  be  the  required  root,  r  being  as- 
sumed in  the  usual  way. 

1  Q         m— 1 

Let  G  —  be  required ;  then  r-f  t  =  1  r  the  general  Theorem. 

m  *»— -  1  w 
mr 

O  2 

Hence,  For  the  cube  root  r+e  =  — '  -{ — «~r. 

—     3r2  3 
G  3 

For  the  biouadrute   -  •   -\  r. 

4r3  4 

C  c 
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a.  Multiply  this  power  by  the  exponent. 

3.  Divide  the  resolvend  by  this  product,  and  reserve  the  quo- 
tient. 

4.  Divide  the  exponent  of  the  given  power,  less  1,  by  the  expo* 
nent,  and  multiply  the  assumed  root  by  the  quotient. 

5.  Add  this  product  to  the  reserved  quotient,  and  the  sum  will 
be  the  true  root,  or  an  approximation. 

6.  For  every  succeeding  operation,  let  the  root  last  found,  be 
the  assumed  root. 

Example. 

•        *  • 

What  is  the  square  cubed  root  of  1178420166015626  ? 
l*he  exponent  is  6.*   Let  the  assumed  root  be  300. 
Then  300* x6 = 1 4580000000000 
14580000000000)1 178420166015625(80-824. 

Add  fx300=250 


33Q'824s?approxiroated  root. 
For  the  next  operation,  let  330  824  be  the  assumed  root. 


SURDS. 

I.  SURDS  are  quantities,  whose  roots  cannot  be  obtained  exact- 
ly, but  may  "be  approiimated  to  any  definite  eitent  by  continuing 
the  extraction  of  the  roots.  Surds  are  expressed  by  fractional  in- 
dices or  exponents,  or  by  the  radical  sign  V*   Thus,  3*,  or  \/3, 


G 

4 

For  the  sursolid   -  - 

+ 

 T. 

5r« 

5 

O 

6 

For  the  square  cubed 

+ 

— r. 

«r* 

6 

Tot  the  seventh  root  - 

G 

6 

+ 

7r« 

7 

G 

7 

For  the  eighth*  -   -  - 

+ 

— r. 

8r* 

8 

G 

8 

For  the  ninth   -   -  - 

+ 

9r> 

9 

G 

9 

For  the  tenth   -   -  - 

+ 

— r- 

10r« 

10 

G 

10 

For  the  eleventh  -  - 

+ 

llrio 

11  ' 

n 

for  the  twelfth   -  - 

+ 

— r.  &r. 
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denotes  the  square  root  of  3.  The  value  of  a*  or  to  the  hun- 
dreth  place  of  decimals,  is  1*41*  and  to  the  millionth  place  is 
1*4142)3.  The  value  of  \/2  may  he  obtained  more  nearly  by 
continuing  the  extraction,  hot  can  never  be  obtained  with  perfect 
accuracy,  a*  is  easily  proved  in*  the  following  section. 

Surds  are  often  called  irrational  quantities,  because  their  value 
cannot  be  expressed  by  figures.  They  are  thus  distinguished  from 
assignable  quantities,  which  are  called  rational  quantities.  Thus, 
2  is  a  rational,  and        an  irrational  quantity. 

A  surd  is  always  connected  with  a  rational  quantity  expressed  or 
understood.  Thus,  as  the  square  root  of  2,  or  \/2,  is  that  quanti- 
ty taken  once,  unity  is  understood,  and  the  surd  is  expressed  either 
V£,  l\/2,  or  lX>/2»  If  the  surd  is  to  be  taken,  more  than  once, 
the  number  of  times  is  always  expressed  -x  thus  3^/3,  or  3x%/3§ 
means  thrice  the  square  root  of  3,  ok  the  surd  taken  three  times. 

Hence  it  is  that  an  expression  of  this  form,  or  3^5,  is 
considered  as  consisting  of  2  parts,  a  rational,  and  an  irrational  part, 
the  rational  part  always  expressing  the  number  of  times  the  surd 
is  taken.  v 

From  the  notation  of  powers,  and  surds,  these  expressions  are 

eqitiyalent ;  viz.  3*=yT3«  ;  and  2^=^/2*.  Also,  5*=V5S,  that 
is,  the  square  root  of  the  cube  of  5,  or  the  cube  of  the  square  root 
of  5. 

Note.  Though  surds  are  expressed  by  means  of  fractional  indi- 
ces or  the  radical  sign,  yet  it  is  common  to  apply  the  same  indices 
or  radical  sign,  to  complete  powers,  whose,  roots  are  to  be  extract- 
ed. The  student  will  observe,  therefore;  thai  quantities. expressed 
in  the  form  of  surds  are  not  necessarily  surd  quantities,  One  num- 
ber also  may  be  a  complete  power  of  one  kind,  but  not  of  another. 

Thus  4*  is  2,  but  4*  is  a  surd;  and  64^  is  8, and 64* is 4, but 64* 

14  6 

and  64*  or  y64  and  \/64  are  surds. 

II.  As  few  numbers  are  complete  powers,  surds  must  very  often 
occur  in  arithmetical  operations.  If  the  root  of  a  whole  number  is. 
not  a  whole  number,  neither  is  it  a  whole  number  and  a  decimal,  which, 
can  be  assigned*  For,  aupposing  the  entire  root  to  be  obtained, 
when  it  was  raised  to  the  power,  it  would  produce  a  whole  number 
and  a  decimal ;  while  the  supposition  requires  that  only  a  whole 
number  should  be  produced.  Thus,  supposing  the  square  root  of 
2,  or  n/2,  to  be  exactly  l  *4  t,  or  l*4  M213,  this  root  raised  to  the 
square  should  produce  2 ;  but  it  is  obvious  that  the  square  would 
be  a  whole  number  and- a  decimal,  and  not  the  number  2. 

It  is  equally  evident,  that  the  root  of  a  vulgar  fraction  cannot 
be  assigned,  unless  both  pacts  of  the  fraction,  when  reduced  to  its 
lowest  terms,  are  complete  powers  of  the  roots  required.  Thus. 
ViV^V^i^i ;  but  v'l—v'i  is  a  surd,  and  the  entire  value  of  the 
square  root  of  (he  fraction  cannot  be  obtained* 
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II (.  Though  the  value  or  a  surd  cannot  he  assigned,  its  power 

is  assignable.  From  the  definition  of  a  root,  it  is  evident  that  2^ 
or  */2  is  such  a  number  as  multiplied  by  itself,  the  product  or 

square  will  be  2.    Thus  or  2*x2*>=2.    And  3^x3*x3*= 

3,  and  thus  for  other  surds. 

IV.  Arithmetical  calculations  are  often  simplified  by  certain  op- 
erations on  surds,  or  quantities  in  the  form  of  surds.  Rules  for 
several  operations  follow. 

1.  Any  number  may  be  reduced  to  the  form  of  a  sard,  by  rais- 
ing it  to  the  power  denoted  by  the  index  of  the  surd,  and  then 
placing  the  power  under  the  radical  sign.  Thus  to  reduce  2  to 
the  form  of  the  square  root ;  becaase  2x2=2*  =4,  2=V2*:=SV'4' 

Reduce  2  to  the  form  of  the  fifth  root.  Ans.  n/32. 

3 

Reduce  5  to  the  form  of  the  third  root.  Ans.  \/125, 

Reduce  7  to  the  form  of  the  fourth  root.  Aos. 

2.  Surds  are  reduced  to  their  most  sitople  terms,  by  resolving  the 
quantity  under  the  radical  sign  into  two  factors,  one  of  which  shall 
be  a  complete  power  of  the  given  root ;  and  then  placing  the  root  of 
this  power  before  the  other  factor  under  the  radical  sign.  Thus 

^27^9X3= V9X\/3=3x/3  or  3v<3.  Also,  ^32= ^16x2=^16 

X\/2=2->/2. 

Reduce  \/\25  to  its  most  simple  terms.  Ans.  5>/6- 

3  3 

Reduce  %/3584  to  its  most  simple  terms.  Ans.  8%/7.^ 

Reduce  V'yffo  to  its  simplest  terms.  Ans. 

3  7 

Reduce  %/481,  %/351,  and  \/896  to  their  most  simple  terms. 

Reduce  5>/20  to  its  simplest  .terms.  Ans.  10%/ 5. 

Hence,  it  is  obvious,  that  if  a  factor  be  multiplied  into  a  surd, 
the  whole  may  be  reduced  to  the  form  of  a  surd,  by  raising  the 
factor  to  the  power  denoted  by  the  surd,  multiplying  the  power  in- 
to the  surd,  and  placing  the  product  under  the  radical  sign.  Thus 

3v/3=%/3aX>/3=%/9x3=%/27  ;  and  8^7=^8 3X\/7=v/M2x^ 

>/3584. 

3.  Surds  of  the  same  radical  sign  may  be  added  together,  when 
the  quantities  under  the  radical  sign  are  the  same,  by  prefixing  the 
sum  of  the  rational  parts  to  the  surd  quantity.    Thus  l\Z24-l\/fc, 

or  v/24V2=2v'2,  or  twice  v/2  ;  and  3x/5+4v/5=7v/5. 
*    If  the  surds  are  not  already  in  their  most  simple  terms,  they  may 
often  be  added  after  the  reduction  is  made.    Thus  n/20+\/80= 

2v/3+4v/5=6>/5 ;  and,  >/162+^1350=3x/2+5\/2=8v/2. 

What  is  the  sum  of  %/56  and  %/3584  ?  Ans.  10\/7. 

4.  Surds  of  the  same  radical  sign  may  be  subtracted,  if  the  surd 
part  he  the  same,  by  placing  the  difference  of  the  rational  parts 
before  the  surd.    If  the  quantities  are  not  already  in  their  simplest 
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terms,  they  should  be  reduced  to  this  form.  Thus  >/4— \/4=0 ; 
and  3^3— 2>/3=l>/3  or  V3,    Also  7^5—4^5=3^/5. 

What  is  (he  difference  between  VI 350  and         ?   Ans.  2^2. 

Aofe  1.  Surds,  apparently  incapable  of  addition  or  subtraction 
except  by  their  signs,  may  sometimes  be  reduced  to  a  common 
surd,  by  the  following  process,  and  (heir  sum  and  difference  readi- 
ly found.  Thus  let  the  surds  be  y/%  and  </f .  As  7j=VfX|= 
^*=2Vi,  and  88  Ji=J&=Wh  then  V|+Vf =2>/*+fv'*= 
}vrJ=JVA=iXiV6= their  sum:  And  2V|— Ki=iv/J= 
their  difference. 

What  is  the  sum  and  difference  of  \/f  and  $\/f  ? 

Ans.  Their  sum  is  |J>/6.    Their  diff.  is  ^%/6. 

What  is  the  sum  of  and  Vfr  ?  Ans.  v/f 

What  is  the  difference  ofVf  and        ?  An*.  JvM5. 

Note  2.  If  the  same  quantity  is  under  different  radical  signs,  or 
if  the  same  radical  sign  has  different  quantities  under  it  when  the 
surds  are  in  (heir  simplest  terms,  the  surds  can  be  added  or  sob- 
tracted  only  by  the  signs  of  addition  or  subtraction.    Thus  it  is 

3  ' 

evident,  that  \/2+v 2,  is  neither  twice  the  square  root  of  2  nor 

twice  the  cube  root  of  2 ;  and  that  3>/3— 2^3,  is  neither  the  square 
root  of  3  nor  the  cube  root  of  3.  It  is  equally  obvioos,  that  2^3 
+2>/2,  is  neither  four  times  the  square  of  3  nor  of  2  ;  and  that  4\/2 
— 2\/3,  is  neither  twice  the  square  of  2  nor  of  3. 

5.  Surds  of  the  same  radical  sigh  are  multiplied  like  other  num- 
bers, but  the  product  most  be  placed  under  the  same  radical  sign. 

Thus  ^27Xn/64==V27x64=n/1728=12,  for  ^27=3,  and  VS4 

=4,  and  V27xV64=3x4=12.    And  ^2x^3=^x3  =  ^6. 

Also  3v/3x4V5=12^15  or  ^/27X\/80,  and  \/27Xv'80=\/27x$0 
=  12v/16=</2160.  , 

Sometimes  the  prod  act  of  the  snrds  becomes  a  complete  power 
of  that  root,  and  the  root  should  then  be  extracted,  as  in  the  first 
of  the  preceding  examples.  Also  in  this  example  ;  \/2X\/200= 
%/400=20. 

It  is  evident  from  the  first  example  in  this  section,  that,  when 
quantities  are  nnder  the  same  radical  sign,  the  root  of  the  product 
of  quantities  is  equal  to  the  product  of  their  roots. 

If  a  surd  be  raised  to  a  power  denoted  by  the  index  of  the  root, 

the  power  will  be  rational  Thus,  \/3x>/3,  or  3*x3*=3.  In 
this  example  2  is  the  index  of  the  root,  and  the  surd  is  raised  to 

the  second  power  or  square.  Also  v^4XVr4Xvr4=4.  If  fractional 
indices  be  used,  in  order  to  multiply  surds  of  the  same  root,  you 

have  only  to  add  the  indices.  Thus  4^x4^x4^=4  *  =4*  or  4,  uni- 
ty being  the  implied  index  of  4,  or  of  the  first  power  of  any  num- 
ber.   In  all  cases  when  the  sum  of  the  numerators  contains  the  coin- 
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mon  denominator  a  certain  number  of  times  exactly,  the  product  wiR 

be  rational.    Thus  3*x3'X3^=3^T~ ==3?  =?;3>  =&t  and  7*X?* 

=7"=7  *  =7«. 
As  6«  may  be  expressed  according  to  the  notation  of  powers, 

tiros,  5*,  and  6»  by  5*,  hence  5*x5*=5— *=5*=5*.  Therefore, 
to  multiply  different  powers  of  the  same  root,  you  have  only  to  add 
the  indices  ot  the  given  root,  and  place  the  sum  for  the  index  of 
the  power  which  is  produced.  Thus  32x3a=3«,  or  the  square  of 
a  number  multiplied  by  itself  produces  the  fourth  power;  the 

cube  by  the  cube,  the  sixth  power,  and  so  on.    Thus  aba  2^x2*= 

6.  Surds  of  the  same  radical  sign  are  divided  like  whole  num- 
bers, but  the  quotient  must  be  placed  under  the  same  radical  sign. 

Ttius  ^1728^^64=4/^728-4-64=^27  =  3;  and  V^V3^ 
y6-i-3=\/2.  Sometimes  the  quotient  becomes  a  complete  power, 
as  in  the  first  example,  in  which  case  the  root  should  be  extracted. 
So  also  in  the  following  ;  ^4(XH-V  100=?  ^  400-r-100=  */  4=2. 
As  V  1728=12,  and  y  64=4,  then  V  1728^^64=51 2-r-4«3= 

9 

^27.  Hence,  the  quotitnt  of  the  roots  of  quantities  is  the  same  as 
the  root  of  their  quotient,  if  the  quantities  are  under  the  same  radi- 
cal sign.   

Divide  V 108  hJ  Now  y  108^6=^108-4^=5^18=* 

V  9x2=3  y  2. 

Divide  U^/lOO  by  3^2.    Now  9^100=^8100,  and  3  y  2= 

y  18,  and  y'810(HV18=>/thQ0~18=v^450=15>/2.    Or  9>/100 

-r-31/2=9^-3x  y  t00-~y  2  =  9-r-3 X  V 1004£=9-?-3  X  V50**- 
3>/50=3x5v/2~15>/2. 

Divide  -J  VAV  by  Wh  No*  and  ytf^y^y^ 

=1^/3=1^2 ;  and  JX?v^2=|V2. 

DiviJe  x/48  by  vVr ;  5\/60  by  3v/15  5  and  ^  by  jy§. 
If  the  quantities  under  the  radical  sign  be  the  same,  the  quotient 
will  be  found  by  dividing  the  rational  parts  only.  Thus 

«=x/l  =  l.  or  %/c2  is  contained  in  once.  Also  Jv/3-riv/3=2, 
and  2%/6-r5^/53s:j. 

To  divide  one  power  by  another  of  the  same  root,  place  the  dif 
ftrtnce  nf  the  indices  for  the  index  of  the  given  root.    This  is  mere- 
ly reversing  a  process  given  in  the  preceding  section.    The  rea- 
son of  the  process  may  aUo  be  seen  in  the  following  manner.  Thus 
24    2ax2a  3      1  J 

1*1  —  02  —  02  £>4— 2         Alrn     Q2— OT  Q4_:-Q4  |»«t 
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ing  the  indices  to  a  common  denominator;  and  2*-r2^=^~^- == 

4  2*_4  f  23X2»         4  4-   5 

-^T  =  4/ 2*  =2* 

If  the  index  of  the  divisor  exceed  that  of  the  dividend,  the  index 
of  the  quotient  will  be  their  difference  with  the  sign  of  subtraction 

5* 

before  it.    Thai,  5*-r5*=*5«-«=6-3.    Now,  as  5a-r6#=£7= 

51x53^53'  ^'^gi'    Hence  a  Power  whose  index  has  the  sign 

of  subtraction  before  it,  is  the  same  power  of  the  reciprocal  of  that 
quantity.  Hence,  there  is  an  obvious  method  of  transferring  pow- 
ers from  the  numerator  to  the  denominator  of  a  fraction.  Thus, 
1  3-*      1  2 

gj=2-*,and  — sbj^j,  and  :p7=2X3*.  There  is  also  an  obvious 
method  of  finding  the  value  of  a  quantity  whose  index  has  the  sig* 
of  subtraction  before  it.  Thus  2-3  =^=-  and  J  |    =  \ f  =  16> 

1         1  .  1      1  V2 

or,-26-9»^5i=^=^.    And  2-*=^^*— 

1.  To  raise  surds  to  any  power,  multiply  the  index  of  the  surd 
by  the  index  of  the  required  power.  Thus  2^  raised  to  the  square 
is  ;  and  the  cube  of 

if  there  he  rational  parts  with  the  surd,  they  must  be  raised  to 
the  £iven  power,  and  prefixed  to  the  required  power  of  the  surd. 

Thus,  3^/3,  or  3X3^  raised  to  the  square,  is  3*  x3*"^=?3*  X3* 

«=33X3*X2=9v?3',  or  9v?9.   And  the  cube  of  2*t=2*+i+4= 

2^X35=2^v/23»\/8Ste2v/2l  when  reduced  to  it*  simplest  terms. 
Also,  the  fourth  power  of  \>/2  is  i^^2«=^T. 

Required  the  fifth  power  of 

8.  To  extract  any  root  of  a  surd  quantity,  divide  the  index  of 
the  quantity  by  the  index  of  the  required  root.    Thus,  the  square 

root  of  2*  is  a^aaS*  or  V2,  and  the  cube  root  of  3*  is  S*"3 

a., 

*=33x4=3*  or  v/3. 

If  there  be  rational  parts  with  the  surd,  their  root  must  be  pre- 
fixed to  the  required  root  of  the  irrational  part.    Thus,  the  square 

root  of  9v/9,  or  9x9*3*9^/3*  =63^3.  The  process  must  evident- 
ly be  the  reverse  of  that  in  the  preceding  section,  and  the  reason 
of  it  is  obvious. 
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What  is  the  cube  root  ?  Ads.  £. 

What  is  the  square  root  of  10*  ?  Ads.  10*  or  lOOv/10. 

Examples. 

1.  Multiply  6^  by  6*  and  the  product  is  6*^,  or  1/69. 

2.  Di?ide  6*  by  6*,  and  the  quotient  is  6*ff  or  l/G. 

3.  Add  n/32  and  \/108,  and  multiply  the  same  by  v'yly. 

Ans.  16*  or  2^/2. 

4.  Add  v/32  and  \/108,  and  divide  the  sum  by  \/r^  Ans.  52. 

5.  Find  the  shortest  method  of  dividing  3  by  \Z2f  to  any  given 
place  of  decimals. 

3       3Xv/2     3s/2    */18    4-242640  &c 

Now  ^2=^?2=— =nr =— 2  = 212,320 

&c. 

6.  Find  the  sum  of  s/\  and         and  also  their  difference. 

Ans.  Their  sum  is  f^54,  or  $%/2.    Their  diff.  is  |*/2,  or  >/-J. 

3  3 

7.  What  is  the  som  and  difference  of  <S\  and  v^s- 

Ans.  Their  sum  is  T\%/18.  Their  diff.  ,Vv/18. 
8*  There  are  four  spheres  each  4  inches  in  diameter,  lying  so 
as  to  touch  each  other  in  the  form  of  a  square,  and  on  the  middle 
of  this  square  is  put  a  fifth  ball  of  the  same  diameter;  what  is 
the  perpendicular  distance  between  the  two  horizontal  planes 
which  pass  through  the  centres  of  the  balls  ? 

4  4v/2 

Ans.  -^-=— g~=2v/2=%/8 =2-8284+  inches. 

Note,  It  may  be  seen  from  this  example  that  the  diameter  of  {he 
ball  divided  by  \/2,  will  give  the  distance  between  the  planes, 
whatever  be  the  diameter  of  the  ball,  or,  which  is  the  same,  half 
the  diameter  of  the  ball  multiplied  by  the  square  root  of  2; 

9.  There  are  two  balls,  each  four  inches  in  diameter,  which 
touch  each  other,  and  another,  of  the  same  diameter  is  so  placed 
between  them  that  their  centres  are  in  the  same  vertical  plane  ; 
ithat  is  the  distance  between  the  horizontal  planes  which  pass 
through  their  centres  ? 

Ans.    |ll^=^3=2>/3  inches. 

Note.  It  is  evident  from  this  example,  that  in  all  similar  cases, 
half  the  diameter  of  the  ball  multiplied  by  the  square  root  of  3, 
gives  the  distance  between  the  planes. 

10.  There  is  a  quantity  to  whose  square  \  is  to  be  added  ;  of 
the  sum  the  square  root  is  to  be  taken  and  raised  to  the  cube  ;  to 
this  power  £  are  to  be  added,  and  the  sum  will  be  Jv'lS ;  what  is 
that  quantity  ?  Ant. 
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OF  PROPORTION  IN  GENERAL. 

NUMBERS  are  compared  together  to  discover  the  relations 
they  have  to  catch  other. 

There  must  he  two  numbers  to  form  a  comparison :  the  number, 
Which  is  compared,  being  written  first,  is  called  the  antecedent ;  and 
that,  to  which  it  is  compared,  the  consequent. 

Numbers  are  compared  with  each  other  two  different  ways :  The 
one  comparison  considers  the  difference  of  the  two  numbers,  and  is 
called  arithmetical  relation,  the  difference  being  sometimes  named 
the  arithmetical  ratio  ;  and  the  other  considers  their  quotient,  which 
i*  termed  geometrical  relation,  and  the  quotient,  the  geometrical 
ratio.    Thus,  of  the  numbers  12  and  4,  the  difference  or  arith- 

tnetical  ratio  is  12 — 4=8  ;  and  the  geometrical  ratio  is  —  =3,  and 
of  2  to  3  is  §. 

If  two,  or  more,  couplets  of  numbers  have  equal  ratios,  or  dif- 
ferences* the  equality  is  termed  proportion  ;  and  their  terms*  simi- 
larly posited,  that  is,  either  all  the  greater,  or  all  the  less  taken 
as  antecedents,  and  the  rest  as  Consequents,  are  called  proportion- 
als. -So  the  two  couplets  2,  4,  and  6,  8,  taken  thus,  2,  4,  6,  8,  or 
thus,  4,  2,  8,  6,  are  arithmetical  proportionals;  and  the  two  coup- 
lets, 2,  4,  and  8,  16,  taken  thus  2,  4,  8,  16>  or  thus,  4,  2, 16,  8,  are 
geometrical  proportionals** 

*  To  denote  numbers  as  being-  geometrically  proportional,  the  couplets  are 
separated  by  a  double  colon,  and  a  colon  is  written  between  the  terms  of  each 
couplet;  we  may,  alio,  denote  arithmetical  proportionals  by  separating  the 
couplets  by  a  double  colon,  and  writing  a  colon  turned  horizontally  between  the 
terms  of  each  couplet.  So  the  above  arithmeticals  may  be  written  thus,  2.-4 
n  6 ..  8,  and  4 ..  2  :  •  8 .» 6 ;  where  the -first  antecedent  is  less  or  greater  than  its 
consequent  by  just  so  much  as  the  second  antecedent  is  less  or  greater  than  its 
consequent :  And  the  geometricals  thus,  2  :  4  ::  8  :  16,  and  4  :  2  16  :  8 ;  where 
the  first  antecedent  is  contained  in,  or  contains  its  consequent,  just  so  oftejh  as 
the  second  is  contained  in,  or  contains  its  consequent. 

Four  numbers  are  said  to  be  reciprocally  or  inversely  proportional,  when  the 
fourth  is  less  than  the  second,  by  as  many,  times,  as  the  third  is  greater  than  the. 
first,  or  when  the  first  is  to  the  third,  as  the  fourth  to  the  secdnd,  and  vice  versa. 
Thus  2,  9, 6  and  3,  are  reciprocal  proportionals. 

Note.  It  is  common  to  read  the  geometricals  2  :  4  ::  8  : 16,  thus,  2  is  to  4  as  S 
to  16,  or,  As  2  to  4  so  is  8  to  16. 

Hartnorucal  proportion  is  that,  which  is  between  those  numbers  which  assign 
the  lengths  of  musical  intervals,  or  the  lengths  of  strings  sounding  musical  notes ; 
and  of  three  numbers  it  is,  when  the  first  is  to  the  thira\  as  the  difference  between 
the  first  and  second  is  to  the  difference  between  the  second  and  third,  as  the  num- 
bers 3,  4,  6*  Thus,  if  the  lengths  of  strings  be  as  these  numbers,  they  will  sound 
an  octave  3  to  6,  a  fifth  2  to  3,  and  a  fourth  3  to  4. 

Again,  between  4  numbers,  when  the  first  is  to  the  fonrth*  as  the  difference  be- 
tween (he  first  and  second  is  to  the  difference  between  the  third  and  fourth,  as  in  the 
numbers  5,  6,  8,  10 ;  for  strings  of  such  lengths  will  sound  an  octave  5  to  10 ;  a 
sixth  greater,  6  to  10 ;  a  third  greater  8  to  10 ;  a  third  less  5  to  6  ;  a  sixth  less 
5  to  8 ;  and  a  fourth  6  to  8. 

Let  10, 12,  and  15,  be  three  numbers  in  liannonical  proportion,  then  by  the 
preceding  definition,  10  :  15  ::  VI — 10  :  15— K\  a«d  br  Theorem  I.  of  Geomerri- 
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Proportion  is  distinguished  info  continued  and  discontinued.  If, 
of  several  couplets  of  proportionate,  written  down  in  a  series,  the 
,  difference  or  ratio  of  each  consequent,  and  the  antecedent  of  the 
next  following  couplet,  be  the  same  as  the  common  difference  or 
ratio  of  the  couplets,  the  proportion  is  said  to  be  continued,  and 
the  numbers  themselves,  a  series  of  continued  arithmetical  or  ge- 


cal  Proportion,  10X  15— 12=15 X  I*—  1U,  or  10x15— 10X12=15X12— 15X 
10,  whence  if  any  two  of  the  three  terms  be  given,  the  other  may  be  found  in 
the  following  maimer. 

Case  1.  Given  the  1st  awl  Cd  terms  to  find  the  3d. 

As  10X15—10X12=15X12—1.5X10,  then  10X15— 15Xl2-f  15X10=10  X 
12,  or  2X10X13—12X15=10X12,  or,  2X10—12X15=10X12,  and  15= 
10X 12 

that  is,  15,  the  third  is  equal  to  the  product  of  tht  first  and  second 


2XiO— 12 

terms,  divided  by  the  difference  of  twice  the  first  term,  and  the  second  term. 

2.  Given  the  1st  and  3d  to  find  the  second  term. 

From  the  same  equivalent  expression,  we  get  2  X 10  X  15=15  X  12-f  10  X  12=> 
 2X10x15 

15H-10Xl2iand  — — r — tQat  is,  the  second  term  is  equal  to  titice  (he- 

llH-16 

product  of  the  first  and  third  terms,  divided  by  the  sum  of  the  first  and  second 
terms. 

3.  Given  the  second  and  third  to  find  the  first  term.* 

From  the  same  expression,  we  get  2  :  \  10  X 15— 10  X  12=15  X 12*  or  2X16— li 

X  10=15  X 12,  and  10  =  ■  that  is,  the  first  term  is  equal  to  the  product 

XtX  15 — 12 

of  the  second  and  third  terms,  divided  by  the  difference  of  twice  Oie  Uiird  term 
and  the  second  term. 

Ex.  Find  from  third  term,  or  monoclwrd,  50,  and  the  first  term,  or  octave,  25, 
the  second  term. 

2  X  25  X  50  2500 

By  Case  2,   ~  —  ~. — =33*33,  the  second  term,  and  is  the  length  o/ 

25-f*50  *5 
that  chord,  which  is  called  afifUi. 
If  then  bo  four  barmonical  proportionals,  as,  5,  6, 8  and  10 ;  then,  according 

tothedefmition,5  : 10  a:  6— 5  :  10— 0,  and as  before,  5  X 10— 8= K)  X«— 5,  or  5X 
10 — 5X8=10X6 — 10X5.  From  this  expression,  we  may  find  any  one  of  four 
harmonical  proportionals  from  the  other  three.    Thus,  the  first  three  being  giv- 

5X8 

en  to  find  the  fourth  ;  2X 10X5— 10X6=5X8,  and  10=-^-- — T,  that  is,  the 

2  X  o  o 

fourth  term  is  equal  lo  the  product  of  the  first  and  third  divided  by  the  difference 
of  twice  the  first  term  and  the  second  term. 

In  the  same  manner,  it  may  be  shown,  that  the  third  term  of  four  harmonical 
proportionals  is  equal  to  the  difference  of  twice  the  product  of  the  first  and  fourtfi 
terms  and  J/tc  product  'f  Uu  second  and  fourth  terms,  divided  by  the  first  term* 

2y  5  X  10    6  X  10 

If  the  terms  be  5,  C,  8,  and  10,  then  8= —  —  ■  . 

6  h. 
Also,  The  second  term  is  equal  lo  the  difference  of  twice  the  fourth  and  the 
tiiird  term,  multiplied  by  the  quotient  of  the  first  divided  by  the  fourth  term.  If 
______  5 

the  terms  be  as  before,  G=i.x  10— 8 X—. 

'  Also,  The/r.t/  term  is  equal  to  fhc  product  of  the  second  and  fourth  terms, 
divided  by  the  different*,  of  in  ice  the  fourth  and  the  third  term.    Thus  5="- 

6X10 
2X10—8* 
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ometrical  proportionals.  So  2, 4,  6,6,  form  ao  arithmetical  pro- 
gression/; for  4 — 2==6 — 4==8 — 6=?2  ;  and  2,  4,  8, 16,  a  geometri- 
cal progression  ;  for  |=|=y  =2. 

But,  if  the  difference  or  ratio  of  the  conseqnent  of  one  couplet, 
and  the  antecedent  of  the  next  couplet  be  not  the  same  as  the  com- 
mon difference  or  ratio  of  the  couplets,  the  proportion  is  said  to 
be  discontinued.  So  4,  2,  8,  6,  are  in  discontinued  arithmetical 
proportion  ;  for  4 — 2=8*r6=^2==cooio^on  difference  of  the  coup- 
lets, 8 — 2=^6=difference  of  the  consequent  of  one  couplet  and 
the  antecedent  of  tbe  next;  also,  4,  2,  16,  8,  are  in  discontinued 

4    16  • 
geometrical  proportion  ;  for  2=-g"=2=common  ratio  of  the  coup- 

16 

lets,  and  -£-=8=ratio  of  the  consequent  of  one  couplet  and  the 
antecedent  of  tbe  next* 


ARITHMETICAL  PROPORTION. 

Theorem  I. 

IF  any  four  quantities  2,  4,  6,  8. be  in  arithmetical  proportion,* 
the  sum  of  the  two  means  is  equal  to  the  sum  of  the  two  ex- 
tremes.! 

And  if  any  three  quantities,  2,  4,  6,  be  in  arithmetical  propor- 
tion, the  double  of  the  mean  is  equal  to  tbe  sum  of  the  extremes. 

Theorem  II. 

In  any  continued  Arithmetical  Proportion  (1,  3,  5,  7,  9,  11)  the 
sum  of  the  two  extremes,  and  that  of  every  other  two  term?, 
equally  distant  from  them,  are  equal.    Thus,  1  +1 1=3-|-9=5+7.  J* 

When  the  number  of  terms  is  odd,  as  in  the  proportion  3.  8.  13*. 
18  23,  then,  the  sum  of  the  two  extremes  being,  double  to  they 
mean  er  middle  term,  the  sum  of  any  other  two  terms,  equally 
remote  from  the  extremes,  must  likewise  be  double  to  the  mean* 

*  Although  in  the  comparison  of  quantities  according  to  their  differences,  th* 
term  proportion  is  used :  yet  the  word  progression,  is  frequently  substituted  in 
its  room,  and  is  indeed  moro  proper ;  the  former  form  being,  in  the  common  ac- 
ceptation of  it,  synonymous  with  ratio,  which  is  only  used  in  the  other  kind  of 
comparison. 

t  For  since  4—2=3—6,  therefore  4+6=2-f  8. 

X  Since,  by  the  nature  of  professionals,  the  second  term  exceeds  the  first  by 
just  so  much  as  its  corresponding  term*  the  last  but  one,  wants  of  the  last,  it  is 
evident  that  when  these  corresponding  terms  are  added,  the  excess  of  the  one 
will  make  good  the  defect  of  the  other,  and  so  their  sum  be  exactly  the  same 
w  th  that  of  the  two  extremes,  and  in  the  same  manner  it  will  appear  that  the 
sum  of  any  two  other  corresponding  terms  mus^  be  equal  to  that  of  the  two 
axtrexne*.  '  J  ' 
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•   Theorem  III. 
In  any  continued  Arithmetical  Proportion,  as  4,  4+2,  4+4, 
4+6,  4+3,  &c  the  last  or  greatest  term  is  equal  to  the  sum  of  the 
lsrst  or  least  term  and  the  common  difference  of  the  terms,  multi- 
plied by  the  number  of  the  terms  less  one.* 
Theorem  IV. 

The  sum  of  any  rank,  or  series  of  quantities  in  continued  Arith- 
metical Proportion  (1.  3.  5/7.  9.  11.)  is  equal  to  the  sum  of  the 
two  extremes  multiplied  into  half  the  number  of  terms.t 


ARITHMETICAL  PROGRESSION. 

ANY  rank  of  numbers,  more  than  two,  increasing  by  a  common 
excess,  or  decreasing  by  a  common  difference,  is  said  to  be  in 
Arithmetical  Progression. 

If  the  succeeding  terms  of  a  progression  exceed  each  other,  it 
i*  railed  an  ascending  series  or  progression  ;  if  the  contrary,  a  de- 
scending series. 

c      iu.  2.  4.  6.   8.  10,  &c.  is  an  ascending  arithmetical  series. 
°     {  1.  2.  4.  8.  16.  32,  &c.  is  an  ascending  geometrical  series. 
A  ,  (10.   8.  6.  4.  2.  0,  &c.  is  a  descending  arithmetical  series. 
(  32.  16.  a.  4.  2.  1,  kc.  is  a  descending  geometrical  series. 

•  For  since  each  term,  after  the  first,  exceeds  that  preceding  it  by  the  com- 
mon difference,  it  is  plain  that  the  last  must  exceed  the  first  by  so  many  times 
the  common  difference  as  there  arc  terms  after  the  first ;  and  therefore  must  be 
equal  to  the  first,  and  the  common  difference  repeated  that  number  of  times. 

t  For,  because  (by  the  second  Theorem)  the  sum  of  the  two  extremes,  and 
that  of  every  other  two  terms,  equally  remote  from  them  are  equal,  the  whole 
series,  consulting;  of  half  so  many  such  equal  sums  as  there  are  terms,  will  there* 
fore  be  equal  to  the  sum  of  the  two  extremes,  repeated  half  as  many  times  as 
there  are  terms. 

The  same  thing;  oho  holds,  when  the  number  q|  terms  is  odd,  as  in  the  seriea 
4,  l>\  12,  16,  20 ;  for  then,  the  mean,  or  middle  term,  being  equal  to  half  the  sum 
of  any  two  terms,  equally  distant  from  it  on  contrary  sides,  it  is  obvious  that  the 
value  of  the  whole  series  is  the  same  as  if  every  term  thereof  were  equal  tx>  the 
mean,  and  therefore  is  equal  to  the  mean  (or  half  the  sum  of  the  t  wo  extreme*) 
multiplied  by  the  whole  number  of  terms ;  or  to  the  su^i  of  the  extremes  mul- 
tiplied by  half  the  number  of  terms. 

The  sum  of  any  number  of  terms  of  the  arithmetical  series  of  odd  numbers 
1,  3,  5,  7,  9,&c.  is  equal  to  the  square  of  that  number. 
For,  04*1  or  the  sum  of  1  term  =  1  s  or  1 
l-f-3  or  the  sum  of  2  terms  =  2»  or  4 
4-f.r>  or  the  sum  of  3  terms  =  3a  or  9 
9-f  7  or  the  sum  of  4  terms  =  4*  or  10 
16-j-9  or  the  sum  of  5  terms  =  6*  or  25,  &e. 
J3y  continuing  the  addition,  the  rule  would  be  true  for  any  number  of  terms. 
Example. 

The  first  term,  the  ratio,  and  number  of  terms  given,  to  find  the  sum  of  the 
scries. 

A  gentleman  travclipd  29  days,  the  first  day  he  went  but  1  mile,  and  increased 
every  day's  travel  2  luiies ;  How  far  did  &e  travel  ?    29  X       341  miles,  Ans. 
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The  numbers  which  form  the  series,  are  called  the  terms  of  the 
progression. 

Note.  The  first  and  last  terms  of  a  progression  are  called  the 
extremes,  and  the  other  terms  the  means. 

Any  three  of  the  five  following  things  being  given,  the  other 
two  may  be  easily  found. 

1.  The  first  term. 

2.  The  last  term. 

3.  The  number  of  terms. 

4.  The  common  difference. 

5.  The  sum  of  all  the  terms. 

Problem  I. 

The  first  termy  the  last  term,  and  the  number  of  terms  being  given,  to 
find  the  common  difference. 

Rwe.* 

Divide  the  difference  of  the  extremes  by  the  number  of  terms 
less  1,  and  the  quotient  will  be  the  common  difference  sought. 

Examples.  < 
1st.  The  extremes  are  3  and  39,  and  the  number  of  terms  is  19 : 
What  is  the  common  difference  ? 

— 3^  |  Extremes. 

Divide  by  the  number  of  terms  less  1=19 — 1=18)36(2  Ads. 

36 

39-3  — 

Or,  =2. 

19u-l 

2d.  A  man  had  10  sons,  whose  several  ages  differed  alike  ;  the 
youngest  was  3  years  old,  and  the  eldest  48  ;  What  was  the  com- 
mon difference  of  their  ages  ?  Ans.  5. 

3d.  A  man  is  to  travel  from  Boston  to  a  certain  place  in  9  days, 
and  to  go  bat  5  miles  the  first  day,  increasing  every  day  by  an  equal 
excess,  so  that  the  last  day's  jouroey  may  be  37  miles  :  Required 
the  daily  increase  ?  Ans.  4. 

Problem  IF. 

The  first  term,  the  last  term,  and  the  number  of  terms  being  given,  to 
find  the  sum  of  all  the  terms. 

RuLE.t  Multiply  the  sum  of  the  extremes  by  the  number  of  # 
terms,  and  halt' the  product  will  be  the  answer. 

*  The  difference  of  the  first  and  last  terms  evidently  shews  the  increase  of 
the  first  term  by  all  the  subsequent  additions,  till  it  becomes  equal  to  the  last ; 
and  as  the  number  of  those  additions  was  one  less  than  the  number  of  terms,  and 
the  increase,  by  every  addition,  equal,  it  is  plain  that  the  total  increase,  divided 
by  the  number  of  additions,  must  give  the  difference  of  every  one  separately ; r 
whence  the  rule  is  manifest. 

t  Suppose  another  series  of  the  same  kind  with  thegive%one  be  placed  under 
it  in  an  inverse  order ;  then  will  the  sum  of  any  two  corresponding  terms  be  the 
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Examples. 

1st.  The  extremes  of  an  arithmetical  series  are  3  and  39,  and 
the  number  of  terms  19 :  Required  the  sum  of  the  series  ? 

39  } 

3  >  Extremes. 


Snm=42 
Number  of  terms=  x  19 

373 
42 

2)798 


39+3X19 

Or,  =399.  399  Ans. 

2 

2d.  It  is  required  to  find  how  many  strokes  the  hammer 'of  a 
clock  would  strike  in  a  week,  or  168  bouri,  provided  it  increased 
lateachbour?  Ans.  14196. 

3d.  Suppose  a  number  of  stones  were  laid  a  yard  distant  from 
each  other  for  the  space  of  a  mile,  and  the  first  a  yard  from  a  bas- 
ket :  What  length  of  ground  will  that  man  travel  over,  who  gath- 
ers them  up  singly,  returning  with  them  one  by  one  to  the  basket  ? 

Ans.  1761  miles. 

N.  B.  In  this  question,  there  being  1760  yards  in  a  mile,  and  the 
man  returning  with  each  atone  to  the  basket,  his  travel  will  be 
doubled;  therefore  the  first  term  will  be  2,  and  the  last  1760x2, 
and  the  number  of  terms  1760. 

4th.  A  man  bought  25  yards  of  linen  in  Arithmetical  Progress- 
ion ;  for  the  4th  yard  he  gave  12  cents,  and  for  the  last  yard  75 
cents :  What  did  the  whole  amount  to,  and  what  did  it  average 
per  yard? 
75—12 

«  ■  =3  the  common  difference  by  which  the  first  term  is  found 
22—  1  [to  be  3. 

75+3x25 

Then  — *=g9  75c.  and  the  average  price  is  39cts.  per  yard. 

2 

5th.  Required  the  sum  of  the  first  1000  numbers  in  ther  natural 
•rder?  Ans.  500500. 


**mc  m  that  of  the  first  and  last ;  consequently,  any  one  of  those  sums,  multiplied 
by  the  number  of  terms,  must  give  the  whole  sum  of  the  two  series. 

Let    1,  2,  3,  4,  5,  6,  7,  8,  be  the  given  penes. 

And  8,  7,  6,  5,  4,  3,  2,  1,  the  same  inverted. 

Then,  9+9+9+9+  9+9+9+9=9x8=72,  find 

72 

1+2+3+4+5+6+7+8=— =3H. 


# 
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Problem  III* 

Given  the  extremes  and  the  common  difference,  to  find  the  number  <f 

terms. 

Rule.*  Divide  the  difference  of  the  extremes  by  the  com- 
mon difference,  and  the  quotient  increased  by  1  will  be  the  num- 
ber of  terms  required. 

Examples. 

1st.  The  extremes  are  3  and  39,  and  the  common  difference  ? : 
What  is  the  number  of  terms  ? 

|  Extremes. 

Common  difference =2)36 

Quotient=18 
Add  1 

39—3  — 
Or,  +  1=19.        19  An*. 

\  2 

2J.  A  man  going  a  journey,  travelled  the  first  day  7  mites,  tire 
last  day  51  miles,  and  each  day  iocreased  his  journey  by  4  miles ; 
How  many  days  did  he  travel,  and.  bow  far  ? 

Ads.  12  days,  and  348  miles. 

Problem-  IV. 

The  extremes  and  common  difference  given,  to  find  the  sum  of  all 

the  series. 

Rule.  Multiply  the  sum  of  the  extremes  by  their  difference  in- 
creased by  the  common  difference,  and  the  product  divided  by 
twice  the  common  difference  will  give  the  sum.f 

Examples. 

1st.  I  f  the  extremes  are  3  and  39,  and  the  common  difference  2  : 
What  is  the  sum  of  the  series  ? 

•  By  the  first  Problem,  the  difference  of  the  extremes,  divided  by  the  number 
•f  terms  less  1,  gave  the  common  difference  ;  consequently  the  same  divided  by 
the  common  difference,  must  give  the  number  of  terms  less  1 ;  hence,  this  quo- 
tient, augmented  by  1,  must  be  the  answer  to  the  question. 

t  By  the  3d  Problem  find  the  number  of  terms,  and  then,  with  the  number  of 
terms  and  the  extremes,  find,  by  Prob.  %  the  sum  of  the  series.    This  is  the  rule, 

39  3 

which  is  contracted  in  the  text.  Thus  in  the  1st  Example,  by  Problem  3,  — - — 
^1= the  number  of  terms,  and  by  Prob.  %  39-f- 3  X 39 — 3-f  1  =twice  the  sum  of 


«.  »  *  3°— 3  ,  ,  •  i  39—3+2  m  ,  39+3  X3i>— 3+2 
the  scries.   But  U 1  is  also   ■ — Therefore,  ; —  

the  sum  of  the  scries,  nn.l  is  the  ruje. 
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39+3=42  sum  of  the  extremes. 
39 — 3=-36=diflereoce  of  extremes. 

36+2=38=difference  of  extremes  increased  by  the  common 
difference. 

42 
X  38 

336 
126 

Twice  the  common  differences)  1596 

399 


39+3X39—3+2 

Or,  =399. 

2X2 

2d.  A  owes  B  a  certain  sum,  to  be  discharged  in  a  year,  by  pay* 
ing  6d.  the  first  week,  18d.  the  second,  and  thus  to  increase  every 
weekly  payment  by  a  shilling,  till  the  last  payment  be  21. 1  Is.  6d. : 
What  is  the  debt  ?  Ans.  £67  12s. 

Problem  V. 

The  extremes  and  sum  of  the  series  given,  to  find  the  number  of  terms. 

Rule. 

Twice  the  sum  oflhe  series,  divided  by  the  sum  of  the  extremes, 
will  give  the  number  of  terms.* 

Examples. 

1st.  Let  the  extremes  be  3  and  39,  anc|  the  sum*  of  the  series 
399  :    What  is  the  number  of  terms  ? 

Sum  of  the  series=399  " 
X  2 

Sum  of  the  extremes=39+3=42)798(19  Ans. 

42 

378 

399x2  378 

Or,  =*19. 

39+3 

2d.  A  owes  B  671.  12s.  to  be  paid  weekly  in  Arithmetical  Pro* 
gressioo,  the  first  payment  to  be  6d.  and  the  last  to  be  51*.  6d. : 
How  many  payments  will  there  be,  and  how  long  will  he  be  in  di*K 
charging  the  debt  ? 

Ans.  52  payments,  and  as  many  weeks. 


*  This  Problem  is  the -reverse  of  Prob.  II.  and  the  reason  of  the  rale  is  obvi- 
ous from  the  demonstration  of  fee  Role,  Prob.  IL 
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Problem  Vf. 

The  extremes  and  the  sum  of  the  series  given,  to  find  the  common 

difference. 

Rule. 

Divide  the  product  of  the  sum  and  difference  of  the  extremes, 
by  the  difference  of  twice  the  sum  of  the  series,  and  the  sum  of 
the  extremes,  and  the  quotient  will  be  the  common  difference.* 

Examples. 

1st.  Let  the  extremes  be  3  and  39,  and  the  sum  399:  What  is 
the  common  difference  ? 

Sum  of  the  extremes  =  39  +  3  =  42 
Diff.  of  the  extremes  =  39—3  *=  X  36 

252 
126 


899x2—42s=756)1512(2  Ans. 

1512 


39+3X  39—3 

Or,  __— _   -=*2. 

399x2—39+3 

2d.  A  owes  BX67  12*.  to  be  discharged  in  a  year,  by  weekly 
payments  ;  the  first  payment  to  be  6d.  and  the  last,  £2  1  Is  6d. : 
What  is  the  common  difference  of  the  payments,  and  what  will  each 
payment  be  ? 

61  *6+ 5  x  51  •5— 5 

—        w>         -  ■=ia.  and  ed.+ls^ls.  6d.=«=2d  payment, 
1352x2—51-5+  5 
Is.  6d.+ls.= 2s.  6d.=3d  payment,  &c. 

Problem  VII. 

The  first  term,  the  common  difference,  and  tht  number  of  terms  given, 
to  find  the  last  term. 

Rule. 

The  number  of  terms  less  1,  multiplied  by  the  common  differ- 
ence, and  the  first  term  added  to  the  product,  will  give  the  last 
term.t 

Examfles. 

1st.  If  the  first  term  be  3,  the  common  difference  2,  and  the 
number  of  terms  19  :  What  is  the  last  term  ? 


*  This  rale  U  only  a  contraction  of  the  following  process.  By  Probv  V.  find 
the  number  of  terms,  and,  then,  from  the  extremes  and  number  of  terms,  find  by 
t'rob.  I.  the  common  difference. 

t  By  Prob.  I.  the  difference  of  the  last  and  first  terms  divided  by  the  number 
of  terms  leas  J,  gives  the  common  difference,  whence  the  common  difference 
multiplied  by  the  number  of  terms  less  1,  and  the  product  increased  by  the  ftrtt. 
term,  mn?t  £j've  the  last  term. 

E  e 
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Number  of  terms  = 

~  1 


Number  of  terms  less  1  =  18 
-  Common  difference  =  X  2 


36 

First  term  =  +  3 


39  the  Ads. 


Or,  19—1x2+3*39. 

2d.  A  owes  B  a  certain  sum  to  be  paid  m  Arithmetical  Progres- 
sion ;  the  first  payment  is  6d.  the  number  of  payments  52,  and  the 
common  difference  of  the  payments  is  12d.  :  What  is  the  last  pay- 
ment ?  Ans.  £2  lis.  6*. 

PROBLEM  VlH. 

The Jirst  term,  common  difference,  and  number  of  terms  given,  to  find 
the  sum  of  the  series. 

Rule. 

To  the  first  term  add  the  product  of  the  number  of  terms  less  1 
by  half  the  common  difference,  and  their  sum,  multiplied  by  the 
number  of  terms,  will  give  the  sum  of  the  progression.* 

Examples. 

1st.  If  the  first  term  be  3,  the  common  difference  2,  and  number 
of  terms  19  :  What  is  the  sum  of  the  series  ? 

First  term  =  3 

Add  the  product  of  the  number  of  terms  )   1x1=18 

less  1  by  {  common  difference  J 

Their  sum  21 
Multiply  by  the  number  of  terms  =  19 

'  189 
21 


Or,  19x3+19—1x1=399  Ans.  =399 

2d.  Sixteen  persons  gave  charity  to  a  poor  man ;  the  first  gave 
7c.  and  the  second  12c.  and  so  on  in  arithmetical  progression  ;  I 
demand  what  sum  the  last  person  gate,  and  bow  much  the  poor 
man  received  in  all  ? 

Ans.  82c.  the  last  gave,  and  $7  12c.  the  whole  sum. 

*  Find  by  Prob.  VII.  the  last  term,  and  then  by  Prob.  II.  the  sum  of  the  pm* 
fretnoa.   The  rule  is  merely  a  contraction  of  this  process. 
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Problem  IX. 

Given  the  first  term,  number  of  terms  y  and  the  sum  of  the  series,  to 
find  the  last  term. 
Rule. 

Divide  twice  the  sum  by  th*  number  of  terms  ;  from  the  quo- 
tient take  the  £rst  term,  and  the  remainder  jyill  be  the  last.* 

Examples. 

1st.  If  the  first  term  be  3,  the  number  of  terms  19,  and  the  sum 
399  ;  What  is  the  last  term  ? 

Sum  of  the  terms  =  399 
Multiply  by  2* 

Divide  by  the  number  of  terms  =  19)798 

Quotient  =  42 
Subtract  the  first  term  =?  3 

«oovo  An»wet  =  39 

Or,  i^<l  —  3«=39. 
19 

2d.  A  merchant  being  indebted  to  12  creditors  $2460,  ordered 
bis  clerk  to  pay  the  first  {40,  and  the  rest  increasing  in  arithmeti- 
cal progression :  1  demand  the  difference  of  the  payments,  and 
the  last  payment  ? 

Ans.  $30=diff.  and  $370  last  payment. 
Problem  X. 

Given  the  last  term,  the  number  of  terms,  and  the  sum  of  the  terms 9 
to  find  the  first  term. 
Rule. 

Divide  twice  the  sum  by  the  number  of  terms  ;  from  the  quo- 
tient subtract  the  last  term,  and  the  remainder  will  be  the  first. t 

Examples. 

1.  If  the  last  term  be  39,  the  number  of  terms  19,  and  the  sum 
of  the  series  399  ;  what  is  the  first  term  ? 

Sum  of  the  series  ==  399 
Multiply  by  2 

Divide  by  the  number  of  terms  =  19)798 

Quotient  ==  42 
From  the  quotient  take  the  last  term  =  39 

Or,  399x2  —  39=3.  Remainder  =  3  Ans. 

19 

*  By  Prob.  II.  the  product  of  the  sum  of  the  aeries  and  the  number  of  terms, 
divided  by  2,  gives  the  sum  of  the  series ;  whence  twice  the  sum  of  the  series 
divided  by  the  number  of  .terms,  and  the  quotient  diminished  by  the  first  term, 
will  give  the  last  term. 

t  By  Prob.  II.  half  the  product  of  the  sum  of  the  extremes  and  the  number 
of  terms,  gives  the  sum  of  the  terms ;  whence,  twice  the  sum  of  the  terms  di- 
vided by  the  number  of  terms,  and  the  quotient  diminished  by  the  last  term, 
must  give  the  first  term. 
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2.  A  man  had  10  sods,  whose  several  ages  differed  alike  ;  the 
eldest  was  48  years  old,  and  the  sum  of  alt  their  ages  was  255.: 
What  was  the  age  of  the  youngest?  Ads.  3  years. 

Problem  XI. 

The  common  difference)  number  of  terms,  and  the  last  term  given,  U 
find  the  first  term. 

Rule. 

From  the  last  term  fiubtract  the  product  of  the  terms  less  1  by 
the  commoD  difference,  and  the  remainder  will  be  the  first  term.* 

Examples. 

1.  If  the  common  difference  be  2,  the  number  of  terms  19,  and 
the  last  term  39  ;  what  is  the  first  ?  Last  term  =  39 

Subtract  (he  number  of  terms  less  1  i  ^-iqLIV  v  2s3fi 
multiplied  by  the  common  difference  J  _ 

  Remains  3  An*. 

Of,  39— 19—  1  XS^S. 

2.  A  man  travelled  6  days,  each  day  going  4  miles  farther  than 
on  the  preceding  day,  till  the  last  day's  journey  was  40  miles  ;  how 
far  did  he  ride  the  first  day  ?  Ads.  20  miles. 

Problem  XII. 

The  common  difference,  the  number  of  firms,  and  last  term  given,  to 
find  the  sum  of  the  series. 

Rule. 

From  the  last  term  take  the  number  of  terms  minus  1,  multipli- 
ed by  half  the  common  difference,  and  the  remainder,  multiplied 
by  the  number  of  terms,  will  give  the  sum.t 

Examples. 

1.  If  the  common  difference  be  2,  number  of  terms  19,  and  the 
last  term  39  ;  what  is  the  sum  of  the  series  ?    Last  term =39 
Subtract  the  number  of  terms  less  1  £  -JJ7}— Tv  i  =  is 
multiplied  by  £  the  common  difference  }  '  — 

Remainder  =  21 
Multiply  by  the  number  of  terms  =  19 

189 
21 

 ,—  .  ■      —  Answer,  399 


Or,  1 9x39—  19—lxl  «399 

#  By  Prob.  I.  the  difference  of  the  extremes  divided  by  the  number  of  term* 
less  1,  gives  the  common  difference,  whence  the  last  term  diminished  by  the 
product  of  thd  common  difference  and  the  number  of  terms  less  1,  most  give 
the  first  term. 

t  By  Prob.  XI.  find  the  first  term,  and  then  by  Prob.  VIII.  find  the  sum  of  the 
progression.  The  rule  is  only  a  contraction  of  this  process,  as  may  be  seen  in 
working  an  example,  and  keeping  the  several  terms  separate  in  the  operation. ' 
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•2.  A  man  performed  a  journey  id  6  days,  and,  each  day,  travell- 
ed 4.  miles  farther  than  on  the  preceding  day,  till  his  last  day's 
travel  was  40  miles  ;  how  far  did  he.  travel  in  the  whole  ? 

Ans.  180  miles. 

Problem  XIII. 

The  sum  of  the  terms*  the  number  of  terms,  and  the  common  differ^ 
ence  given,  to  find  the  first  term. 
Rule. 

Divide  the  sum  by  the  number  of  terms  ;  from  the  quotient  take 
half  the  product  of  the  number  of  terms,  minus  unity,  by  the  com* 
mon  difference,  and  the  remainder  will  be  the  first  term.* 

Ex  A  m  pjle  s. 

.  1.  If  the  sum  of  the  series  be  399,  the  number  of  terms  19,  and 
the  common  difference  £  ;  what  is  the  first  term  ? 

Number  of  terms  =  19)399~*um. 

Quotient  =  21 

,  Subtract  }  the  prod  act  of  the  number  of )     ■    '  |  g  =  ^ 
terms,  less  1,  bv  the  common  difference  J  „t 

  2    Ang.  3 


399       2x  19—1 

2.  A  man  travelled  160  miles  in  6  days  ;  he  increased  his  jour- 
ney, each  day  by  4  miles  :  how  far  did  he  travel  the  first  day  ? 

Ans.  20  miles. 

ProbleK  XIV. 

The  sum  of  the  terms,  number  of  terms,  and  the  common  difference 
given ,  to  find  the  last  term. 
Rule. 

Divide  the  sum  of  the  series  by  the  number  of  terms  ;  to  the 
quotient  add  half  the  product  of  the  number  of  terms  minus  unity 
by  the  common  difference,  and  the  sum  will  be  the  last  term.f 

Examples. 

1.  If  the  sum  of  the  series  be  399,  the  number  of  terms  19,  and 
the  common  difference  2  ;  what  is  the  last  term  ? 

Divide  by  the  number  of  terms  =  19)399  sum. 

Quotient  =  21 
Add  \  the  product  of  the  number  of  /  ==19— lx2__ 
terms,  less  1,  by  th*  common  difference  \  g 

399    2X19—1  Ans.  =39 

*  By  Prob.  VIII.  the  product  of  the  number  of  terms  leas  1,  and  of  half  the 
common  difference,  added  to  the  first  term,  and  the  sum  multiplied  by  the  nun*, 
ber  of  terms,  gives  the  sum  of  the  progression,  whence  divide  the  sum  of  the  sc- 
ries by  the  number  of  terms,  and  diminish  the  quotient  by  tha  product  of  the 
number  of  terms  less  1  and  half  the  common  difference,  or  by  half  the  product 
of  the  number  of  terms  les^  1  and  the  common  difference,  and  you  have  the 
first  term. 

t  This  rule  is  obtained  from  the  rule  of  Prob.  X|l.  m  a  similar  manner  a%, 
the  preceding  rule  from  Prob.  VIH, 
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2.  A  person  bought  a  farm  for  £510  to  be  paid  monthly  in 
arithmetical  progression,  and  to  be  completed  in  a  year,  each  pay* 
ment  to  exceed  that  preceding  by  £5 :  What  were  the  first  and 
last  payments  ? 

Ans.  £15  the  first  payment,  and  £70  the  last  payment. 

The  following  Table  contains  a  summary  of  the  whole  doctrine  of 
Arithmetical  Progression. 

Note.  The  table  contains  several  cases,  whose  rules  are  not 
given  in  the  text,  because  they  are  not  very  easily  demonstrated 
without  the  aid  of  Algebra.  Each  of  these  cases  however  is  illus- 
trated by  examples,  which  follow  the  table,  so  that  the  expression 
for  the  process  in  the  table,  may  be  more  intelligible  to  the  learner* 

It  should  be  observed  that  where  two  letters  or  a  figure  with  a 
letter  or  letters,  occur  in  the  rules  in  the  table,  without  a  sign  be- 
tween them,  the  product  of  the  quantities  is  intended.  Thus,  db 
means  dX5,  and  Bds  sig  .ifies  QXdXs. 
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Case  |  Given  |  Required  | 


Solution 


a,  /,  n, 


I— a 


1 


Prob.  I.  * 


a+lXn 


Prob.  II. 


I— a 

 +1  Prob.  III. 

d 


l+oXl—a+d 
Zd 


Prob.  IV. 


3. 


a,  /,  i , 


l+axl—a  %rr 

 — —  Prob.  VI. 

2«— /+a 


a,  d,  5, 


yfgtt— 1/|'4-  8<ft— Za— d 

"id 


2  . 
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Case  |  uiven  \  Required  | 


dilution 


5. 


a,  d,  n, 


h- 


n— lX^+a  Prob,  VII. 


nXa+/i— IX— 

 3 


Prob.  VIII. 


a, »,  *, 


,  2x»— an 
n~  lX» 


2s 

 a    Prob.  IX. 

n 


2 


§3 


2* 

 I  Prob.X. 

n 


— IX«. 


/,  n,  d9<  

^  s 


Prob.  XI. 


nxl~n~lxd  frohXlL 
2 


10. 


d,  n,  9, 


dXn—l 


Prob.  XIII. 


I  +  *^Z!   Prob.  XIV. 


fa  =  tirst  term,  or  least  term. 
Here  <  n  = 


Sh>  — ;  ui  o»  iciui,  v 
/  =  last  term, 
n  =  number  of  1 
<J  =  common  tJifl 


terms, 
i  difference. 
9  =  fum  of  all  the  terms. 
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Examples  in  Arithmetics  Progression. 

1.  Given  tbe  first  term  3,  the  common  difference  2,  and  the 
fcum  of  the  scries  390,  to  find  the  number  of  terms  and  the  last 
term. 

By  the  4th  Case  in  the  table  we  Jiave» 


2x2 


And,  ^3X*-2l  +399X2X8-2^Q  (he  ^  ^ 
2 

2.  Given  the  first  term  3,  the  number  of  terms  19*  and  the  sum 
of  the  terms  399",  to  find  the  common  difference.  •  '  '  ;  , 

By  the  first  rule  of  Case  6th,  we  have, 
2X399—3X19    ^  v 

— ■'  =2,  the  common  difference. 

19—1x19 

3.  Given  the  common  difference^  2,  the  last  term  39,  and  the 
sum  of  the  series  399,  to  find  the  first  term  and  tbe  number* of 
terms.  •         .        .  , 

By  Case  7,  we  have, 

8+^3^^27^399x2x8"^^  {he  CQmmon  mMnce^ 


And,  39x2+2±v/3^x2+2|a->599x2X3=tQ  ^  of 
*X2  . 

terms. 

4.  A  merchant  owed  to  several  parsons  J 1080  ;  to  the  greatest 
creditor  he  paid  $142,  to  the  greatest  bnt  one  $132,  and  so  on,  in 
Arithmetical  Progression ;  What  was  tbe  number  of  creditors,  and 
what  did  the  least  creditor  receive  t 

Ans.  The  number  of  creditors  was  15,  and  the  least  creditor 
received  $2. 

6.  Given  the  last  term  39,  the  number  of  terms  19,  and  the  sum 
of  the  series  399,  to  find  the  common  difference. 
By  the  2d  rnle  in  Case  8,  we  hare, 

2X19X39—399 

—   =2,  the  common  difference. 

#  19—1X19 

6.  Sixteen  person*  gave  in  charity  to  a  poor  man  in  such  a  man- 
ner as  to  form  an  arithmetical  serie?  ;  the  last  gave  66  cents,  and 
the  whole  sum  was  gi>  60c. ;  What  did  each  give  less  than  the  oth- 
or,  from  the  last  down  to  the  first. 

Ans.  4  cents- 
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Theorem  I. 

IF  four  quantities,  2.6  4  12,  be  in  Geometrical  Proportion,  the 
product  of  the  two  means,  6X4  will  be  equal  to  that  of  the  two  ex- 
tremes, 2X12,  whether  they  are  continued,  or  discontinued,*  and, 
if  three  quantities,  2.  4.  8,  the  square  of  the  mean  is  equal  to  the 
product  of  the  two  extremes. 

Theorem  2. 

If  four  quantities,  2.  6.  4.  12,  are  such,  that  the  product  of  two 
of  them,  2x12  is  equal  to  the  product  of  the  other  two,  6x4,  then 
are  those  quantities  proportional. ] 

*  It  was  stated  under  Proportion  in  General,  that  the  geometrical  ratio  of  two 
quantities  is  expressed  by  the  quotient,  arising  from  dividing  the  antecedent  by 
the  consequent ;  thus,  the  geometrical  ratio  of  6  to  2  is  3,=£,  and  of  2  to  6,  is 
f  or  i%  and  of  3  to  8  is  i :  and  that  in  a  proportion  there  must  be  two,  or  more, 
couplets  which  have  equal  ratios.  Hence,  four  numbers  will  be  geometrical pro- 
•poriionais,  when  the  ratios,  obtained  in  this  manner,  are  equal.  Thus  2,  4, 8, 16, 
are  geometrically  proportional,  because  J=  ^=  each  to  £ ;  and  thus  also,  9, 
3«  12,  4,  because  §=Y=each  to  3.  From  these  principles,  it  is  easy  to 
prove  in  a  given  example,  the  theorems  in  Geometrical  Proportion.  The  fac- 
tors should  be  kept  separate  by  the  sign  of  multiplication. 

Let  2,  4, 3,  6,  be  the  gedmetrical  proportionals ;  then  |  s= j ,  Multiply  both  frac- 
tions by  the  product  of  the  second  and  fourth  terms,  and  the  fractions  will  obvi- 
2x4X6  3x4x6 

ously  still  be  equal,  and  we  have  .    Then  cancel  the  equal 

4  6 

terms  in  the  fractions,  and  2  x  6=3  X  4,  that  is-,  the  product  of  the  extremes,  2X6, 
is  equal  td  the  product  of  the  means,  4X3.  The  same  may  be  shown  in  any 
other  case,  and,  hence  the  general  rule  be  inferred. 

Again ;  Three  numbers  are  geometrical  proportionals,  when  the  ratio  of  the 
first  and  second  terms  is  equal  to  the  ratio  of  the  second  and  third.  Thus, 
2,  4,  8,  are  three  geometrical  proportionals,  for  2=1= each  to  J;   Proceed  as 
2X4X8  4X4X8 

before,  and  we  have  - — —  - — ,  and  2x8=4x4,  or  4a,  that  is,  the 

product  of  the  extremes,  2x8,  is  equal  to  the  square  of  the  mean,  4X4  or  42. 

tLet  the  four  quantities  be  2, 6, 4,  and  \%  so  that  2x12=6x4.  Divide 
these  equal  products  by  the  quantity  6  X 12,  and  the  quotients  will  obviously 
2X12  6x4 

be  equal,  or  - — ■  v  , , .   Cancel  the  equal  terms  in  these  two  fractions,  and 
0X12  0X12 

we  have  | = ;  whenee  2  :  6  : :  4  :  12,  by  the  definition  of  geometrical  pro- 
portionals. 

In  the  same  way  it  may  be  shown,  that  if  2X8=4  X4  or  43,then  2  :  4 : :  4 1 8* 
and  2,  4,  and  8,  are  three  geometrical  proportionals. 
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Theqre*  3. 

If  four  quantities,  2.  6.  4.  12,  are  proportion*!,  the  product  of 
the  means,  di? ided  by  either  extreme,  will  give  the  other  extreme.* 

Theorem  4. 

The  products  of  the  corresponding  terms  of  two  Geometrical 
Proportions  are  also  proportional. 

That  is  if  2  :  6  :  :  4  :  12,  and  2  :  4  :  :  5  :  10,  then  will  2X2  : 
6x4  :  :  4X5  :  12xl0  t 

Theorem  5. 

If  four  quantities,  2,  6,  4,  12,  are  directly  proportional* 
f  1.  Directly,  2:6::    4  :  12 

2.  Inversely,  6  :  2  ::  12  :  4 

3/  Alternately,  2:4::    6  :  12 

4.  Compounded^,        2:8::    4  :  16 
Then,  {5.  Dividedty,  2:4::    4  :  ff 

6.  Mixtly,  8  :  4  ::  16  :  '8 

7.  By  Multiplication,  2X6  :  6X5  ::  4  :  12 
2  6 

8.  By  Division,  -  :  -  ::  4  :  12 
t  5  5 

Because  the  product  of  the  means,  hi  each  cate,  is  equal  to  that 
of  the  extremes,  and  therefore,  the  quantities  are  proportional  by 
Theorem  1. 

Theorem  6. 

IT  three  numbers,  2,  4*  8,  be  in  continued  proportion,  the  square 
of  the  first  will  be  to  that  of  the  second,  as  the  first  number  to  the 
third  ;  that  is,  2X2  :  4X4  ::  2  :  8.J 

*  Let  the  four  proportionals  be  %  4,  5,  and  10 ;  then  2 X  10=4X5,  by  Theo- 

rem  1.   Divide  both  expressions  by  2,  and  — - — — ;  or  10=— ;  or,  tu- 

2        2  2 

2X10   4x5  4X5 
Tide,  as  before,  by  tO,  and  — s  or  2=-^,  that  is,  the  product  of  the 

means  divided  by  one  extreme,  gives  the  other  extreme.  Hence,  if  the  two 
mefens  and  one  extreme  be  given,  the  other  extreme,  or  geometrical  proportion- 
al may  be  found. ' 

t  Let  there  be  given,  2  :  6  ::  4  : 12,  whence  f by  Theorem  1 :  and  also, 
3  :  5  ::  6  :  10,  whence  j^/j.   Multiply  the  corresponding  parts  of  these  equal 
2^(3  6x4 

fractions  together,  and  we  have  - —  and  and  these  products  are  obvi- 

2X3     6X4    6x5         10X12  v 
ously  equal,  or  q^T^qx  \£   ^encc     tne  definition  of  geometrical  propor- 
tionals, 2x3  :  6X5  ::  6x4  :  10X 12,  and  is  the  theorem. 

Hence,  if  four  quantities  are  proportional,  their  squares ,cubes,  &c.  will  likewise 
be  proportional.  Thus,  lc\  the  terms  be  2  :  6 4  :  12,  then  2x2:6X6::  4X4 
:  12X12,  or  2a  :6*  ::  4*  :  12*,  and  hence  also,23  :6*  ::  43  : 123  and  2*  : 
6*  ::  4«  ::125. 

f  For  since  2  :  4  ::  4  :  8,  thence  will  2x8=4x4,  by  Theorem  1 ;  and 
therefore  2X2x8=2x4x4,  by  equal  multiplication;  consequently,2x2:4x4 
::  2  :  8,  by  Theorem  2.  •'  " 

In  like  manner  it  may  be  proved  that,  of  four  quantities  continually  propor- 
tional tho  cube  of  the  first  is  to  that  of  the  second,  as  the  first  quantity  to  the 
fourth, 
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Theorem  7. 

In  any  continued  Geometrical  Proportion,  1, 3, 9,  27,  81,  kc.  the< 
product  of  the  two  extremes,  and  that  of  every  other  two  term? 
equally  distant  from  them  are  equal.* 

Theorem  8. 

The  sum  of  any  number  of  quantities,  in  continued  Geometrical 
Proportion,  is  equal  to  the  difference  of  the  product  of  the  second 
and  last  terms,  and  the  square  of  the  first,  divided  by  the  differ- 
ence  of  the  first  and  second  terms.t 


GEOMETRICAL  PROGRESSION. 

A  GEOMETRICAL  Progression  is,  when  a  rank  or  tm«r  of 
numbers  increases,  or  decreases,  by  the  continual  multiplication, 
or  division,  of  some  equal  number,  which  is  called  (he  ratio. 

*  For,  the  ratio  of  the  first  term  to  the  second  being  the  same  at  that  of 
the  last  but  one  to,  the  last,  these,  four  terms  are  in  proportion ;  and  there- 
fore by  Theorem  1,  the  product  of  the  extremes  is  equal  to  that  of  their  two  ad- 
jacent terms ;  and  after  the.  same  manner,  it  will  appear  that  the  product  of  the 
third  and  last  but  two  is  equal  to  that  of  their  two  adjacent  terms,  the  sec- 
ond and  last  but  one,  and  so  of  the  rest;,  whence  the  truth  of  the  proposi- 
tion is  manifest. 

t  Take  any  series  of  continued  geometrical  proportionals,  as  $,6,  18,  54*. 
162,  486,  and  its  sum  is,  2+6+18+ 54+ 162+486,=728I  by  addition.  Multi- 
ply the  whole,  by  that  number  by  which  any  term  of  the  series  is  multiplied  or 
divided  to  form  the  succeeding  term,  which  is  in  this  example*  3,  and  you  have, 
-  -  6+ 18+54+ 162+486+ 1458=2184.   Subtract  the  first  series, 
2+6+18+54+162+486  -  -  -  =728.   As  all  the  terms  itt  the  up- 
per series  are  cancelled  by  those  in  the  lower,  except  the  last  in  the  former 
and  the  first  in  the  latter,  those  two  terms  become — 2+1458*  or,  1458 — 2= 
2184 — 728.   Now,  the  upper  series  exceeds  the  lower  three  times,  and,  of  course, 
from  thriee  the  series  there  has  been  taken  once  the  secies,  and  the  remain- 
der must  be  twice,  or  3—3  times,  the  series  and  equal  to  twice  or  3 — 1  time?, 
1458  2 

the  sunt  of  the  series,  that  is,  ■  ^  as  728,  the  sum  of  the  series.  As 

1458  2  3x486—2 

»  is  also  r-~— — ^  multiply  both  parts  of  the  fraction  by  2,.  which 

■*     i  '     \       v      2X3  X486—2  X  2      6  X486—4  . 
will  not  alter  its  value,  and  you  have  -r— — — —  or  — - — which 

•  2X3—1      •  6— 2 

must  also  be  equaj  to  the  sum  of  the  series,  and  is  the  rule.   For  6  is  the 

second  term  of  the  given  series;  486,  the  greatest  term;  4,  the  square  of  the 

second  term ;  a^xl  the  divisor,  6 — Z,  is  the  difference  of  the  first  and  Second 
terms. 

.  3X486  2 

In  this  demonstration  it  is  shown  that  — ^   ^  -=tftesum  of  the  series ;  that 

is,  that  the  greatest  term  multiplied  by  the  number  by  which  the  scries  in- 
creases, and  the  product  diminished  by  the  least  term,  and  this  divided  by  a 
number  one  less  than,  that  by  which  the  series  increases,  the  quotient  is  .the 
sum  of  the  series.  Let  the  series  be  1,  4,  16,  64,  256,  1024%  whose  raulti- 
4X1024—1 

pi  ier  is  4.   Then  =1365,  the  mm  of  the  scries. 

*"       ,  4—1 
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Problem-  I. 

Given  one  of  the  extremes,  the  ratio,  and  the  number  of  the  terms  of 
a  geometrical  series,  to  find  the  other  extreme. 

Rule. 

Multiply  or  divide,  (as  the  case  may  require)  the  given  extreme 
by  such  power  of  Ibe  ratio,  whose  exponent*  is. equal  to  the  num- 
ber of  terms  less  1,  and  the  product  or  quotient,  will  be  the  other 
extreme,  t 


*  As  the  last  term  or  any  term  near  the  last,  is  very  tedious  to  be  found,  by 
continual  multjpliGation,  it  will  often  be  necessary  in  order  to  ascertain  them,  to 
have  a  series  of  numbers  in  Arithmetical  Proportion*  called  indices,  or -exponent^, 
beginning  with  a  cypher,  or  a  unit  whose  common-difference  is  one, 

When  the  first  term  of  the  series  and  the  ratio  are  equal,  the  indices  must 
begin  with  a.  unit,  and,  in  this  case,  the  product  of  any  two  terms  is  equal,  to 
that  term  signified  by  the  turn  of  their  indices.  This  is  obvious  on  inspection  of 
this  example. 

Th      J  1-  2.  3.   4.   5.   6,  &c.  indices,  or  arithmetical  series, 
inus,  j  2  4  ^  ^  32  64,  &c.  geometrical  series  (leading  terms.) 
Now,  6-f6=12=the  index  of  the  twelfth  term,  and 
64  X  64=4096=the  twelfth  term. 
.  But,  when  the  first  term  of  the  series  and  the  rath  are  different*  the  indices 
must  begin  with  a  cypher,  and  the  sum  of  the  indices,  made  choice  of,  must  be 
one  less  than  the  member  of  terms,  given  in  the  question ;  because  1  in  the  indices 
stands  over  the  second  ttrn\  and  2  in  the  indices,  over  the  third  term,  fcc.  And, 
in  this  case,  the  product  of  any  two  terms  divided  by  the  first,  is  equal  to  that 
term. beyond  the  first,  signified  by  the  sum  of  their  indices,  as  is  obvious  from 
this  example. 

l-i*    <0.  1.  2.   3.   4.     5.     6,  kc.  indices. 

}  1.  3,  9.  27.  81.  243.  729,  &c.  geometrical  series. 
Mere,  6  +  5  =       11  the  index  of  the  12th  term. 

729  X243=177147  the  12th  term,  because  the  first  term  of  the  scries 
and  the  ratio  are  different,  by  which  means  a  cypher  stands  over  the  first  .tern ». 

Thus,  by  the  help  of  these  indices,  and  a  few  of  the  first  terms  in  any  geomet- 
rical  series,  any  term,  whose  distance  from  the  first  term  is  assigned,  though  it 
were  ever  so  remote,  may  be  obtained  without  producing  aU  the  terms. 

t  The  rule  is  evident  from  the  manner  in  which  a  geometrical  progression  w 
formed.  Let  2,  4,  8, 1 6, 32,  &c.  be  the  series,  whose  ratio  is  2.  The  tectmd  term 
is  formed  \ry  multiplying  the  first  term  by  the  ratio ;  the  third  term,  by  multiply- 
ing the  second  by  the  ratio,  and  so  on.  The  series  may  therefore  be  written  thus, 
2,  2X2,  2X2X2,  2X2X2X2,  2X2X2X2X2,  &e.  or  thus  2,  2X2i,  «X2*, 
2X21.2X2*,  and  so  on.  Any  term  after  the  first  is  evidently  that  power  of  the 
ratio  whose  index  is  one  less  than  the  number  of  the  term  multiplied  by  the  first 
term.  Thus,  the  3d  term  is  2X23  ;  the  4th  term  is  2 X2»,  and  the  8th  term 
would  be  2X2 7,  and  so  on.  In  an  ascending  series, therefore,  multiply  the  first 
term  by  that  power  of  the  ratio  whose  inde:;  is  one  less  than  the  number  of  the 
term  sought,  and  the  product  is  the  term  sought. 

In  a  descending  series,  as  243, 81, '27, 9, 3, 1,  whose  ratio  is*  3,  and  which  is  also 

1X3* 

1 X3*,  1-X3M  X33, 1  X3a,  1  X3i,  1,  the  last  term,  1,  rr-^  Hence  the  rule 

*** 

is  evident,  whatever  be  the  first  term  or  the  ratio.  ' 

jVqIz  1.  If  th*  ratio  of  any  geometrical  scries  be  2,  the  difference  of  the  prtnt- 
e*t  and  least  term*  is  equal  to  the  sum  of  all  the  terms  except  the  greatest ;  if  the 
ratio  be  3,  the  difference,  is  double  the  sum  of  all  the  terms  except  the  greatest ; 
if  the  ratio  be  4,  the  difference  is  triple  the  sum,  &e.  Let  the  scries  be  1, 2,  4, 8, 
16, 3*2,  whose  ratio  i*  2,  and  whose  sum  is  63,  and  the  sum  of  whose  first  five 
term?  is  31.    Now  32 — l,the  difference  of  the  extremes,  is  equal  to  the  sum  of 
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Examples. 

1.  If  the  first  term  be  4,  the  ratio  4,  and  the  number  of  terms  9  : 
What  is  the  last  term  ? 

I.    2.    3.    4+    4=  8 

4.  16.  64.  256.x256=65536=power  of  the  ratio,  whose  exponent 
is  less  by  1,  than  the  number  of  terms. 

65536=8th  power  of  the  ratio 
Multiply  by  4=first  term. 

262144=last  term. 
Or,  4x48=262144=the  Answer. 

2.  if  the  last  term  be  262144,  the  ratio  4,  and  (be  number  of 
terms  9,  what  is  the  first  term  ?  4=the  first  term. 

the  first  five  terms.   For,  by  the  principle  proved  under  Theorem  8,  of  G  eomet- 

2x1o>"~"""1  32"" ~*1 

rical  Proportion,  the  sum  of  the  first  five  terms  is    ^  ~  ,  or  ^  ^  =32—1, 

the  difference  of  the  greatest  and  least  terms. 
Let  die  series  be,  3, 9,  27,  81*  243,  whose  ratio  is  $  then  243— 3=twice  th« 

3  X  B1-~~3 

sum  of  all  the  terms  except  the  greatest.   Now  by  the  same  principle  - 
.  3—1 

343—3  243—3- 

5=sum  of  all  the  terms  except  the  last,  ==-- — =x«^  ,  that  is,  the  sum  of  all 

J— 1  t 

the  terms  except  the  greatest  is  half  the  difference  of  the  greatest  and  least  terms, 
or  this  difference  is  twice  the  sum  of  all  the  terms  except  the  greatest. 

4X64  1  ' 

Let  the  series  be  1,  4, 16, 64,  256,  whose  ratio  is  4,  as  before  =  the 

4 — 1 

25g — i     256  1 

Bumof  all  the  terms  except  the  greatest,  =—,=  ,  or  the  difference 

4 — 1  ii 

of  the  greatest  and  least  terms  is  eqaal  to  thrice  the  sum  of  the  series  except  the 
hut  term. 

Note  2.  In  any  geometrical  progression  decreasing  to  infinity,  or  beyond  any 
assignable  limit,  the  square  of  the  first  term  divided  by  the  difference  between  the 
first  And  second  term*,  will  be  the  sum  •/  the.  series. 

Let  the  series  be     J,  j,  Ta  ♦      to  in^"lity-   By  Theorem  8  of  Geometrical 

Proportion,  the  sum  of  any  number  of  terms,  as  the  first  four  terms,  is  i — i  x  tV 
Tri*  07  from  the  square  of  the  first  term  the  product  of  the  second  and  fourth 
4erms  is  to  be  taken  and  the  remainder  divided' by  the  difference  of  the  first  and 
second  terms.  But  if  the  series  be  infinite,  the  last  term  is  infinitely  small  and 
must  be  considered  0 ;  and  then  the  product  to  be  taken  from  the  square  of  the 
first  term  is  0.  Fct  when  ^  is  supposed  infinitely  small  or  0,  then  \  X-Jg.  be- 
comes 4  X0=0 ;  and  the  expression  becomes  \+±  or  \  X}=l,the  sum  of  the 
above  series  continued  without  end  .   Hence  the  rule  is  manifest. 

The  above  expression  £ — £xyff-H  is  also -J— JX^-i-J,  that  is,  multiply 
the  last  term  by  the  ratio,  and  divide  the  difference  between  this  product  and  the 
firtt  term  by  the  difference  between  1  and  the  ro/to,  and  the  quotient  will  be 
the  sum  of  the  series.   Let  the  series  be  1,  1,  1}  ^  whose  sum  is,  by  addition, 

ff  Then  by  the  rule,  l_^X^-HlZ4=1_|x^4,={f  X|=^. 
as  before.  If  the  series  were  continued  infinitely,  then  as  before  the  product  to 
be  subtracted  from  the  first  trm  would  be  0*,  and  l-i.|=lxf  =1£  would  be 
the  sum.  That  is,  if  the  series  descend  to  infinity,  divide  the  first  term  by  the 
difference  between  unity  and'  the  ratio,  and  the  quotient  will  be  the  sum  of  the 
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Again ,  given  the  first  term,  and  the  ratio,  to  find  any  other  term 

assigned,  * 

'  Rule  I.* 
When  the  indices  begin  with  a  unit. 

1.  Write  dototi  a  few  of  the  leading  terms  of  the  series,  ajid 
place  their  indices  over  them.  > 

2.  Add  together  soch  indices,  whose  sum  shall  make  op  the  en- 
tire  index  to  the  term  required. 

3.  Multiply  the  terms  of  the  geometrical  series,  belonging  to 
these  indices,  together,  and  the  product  will  be  the  term  sooght. 

Examples. 

1.  If  the  first  term  be  2,  and  the  ratio  £,  what  is  the  I3tfi  term  !  . 

1.  2.  3.    4.    5+5x3=  13 

2.  4.  8.  16.  32x32x8=8192  Ans.  Or,  2x2**=o,I9*. 

2.  A  merchant  wanting  to  purchase  a  cargo  of  horses  for  the 
West-Indies,  a  jockey  told  hhn  he  would  take  all  the  trouble  and 
eipense  upon  himself,  of  collecting  and  purchasing  30  horses  fa/ 
the  voyage,  if  he  would  give  him  what  the  last  horse  would  come 
to  by  doubling  the  whole  number  by  a  halfpenny,  that  is,  two  far- 
things for  the  first,  four  for  the  second,  eight  for  the  third,  fee.  to 
which,  the  merchant,  thinking  he  had  made  a  very  good  bargain, 
readily  agreed  f  Pray  what  did  the  last  horse  come  to,  *jid  what 
did  the  horses,  one  with  another,  cost  the  merchant? 

1.  2.  3.    4.    5.   6+6=12th.         12+  12+  6=»last  term. 

2.  *.  3.  16.  32.  64x64=4096,  and  4096x4096x64= 

107374 1824qrs  =  £1 118481  Is.  4d.  and  their  average  price  waft 
£3?282  14s.  6£d.  apiece. 

Rule  IL* 

IVhen  the  indices  begin  with  a  cypher. 
t.  Write  down  a  few  of  the  leading  terms  of  the  series,  as  be- 
fore and  place  their  indices  over  them. 

miseries.   Thus, the  sum  of  i7)  ^  , 

*io3'     i-05~i-udX  -ob^o^T^20' An9m 

And  the  sum  of  four  terms  of  the  series,  —  — ,  — - —  ,  — ^-r- ,  ■•  *  ■  ,  i& 

106     105?     1063  1054 


1         1     •  t       1      ,  .  .  .    .     1         1      .  10  5— t    . .  v .    1  1 

r~r —  T —  1   which  is  also  r—  which  »- — ,  —  — - 

105      1*05*  •       IHJas   1-05     1-05*       105  105  1«U6» 

X  — ,  which  m  1 —  x  *  which  u  1—  y — ,=s~r--"--r- 

1-05—1  106^    1-06—1  1-05*     Oi     05  05 

1 

»  These  rules  tire  only  particular  cases  of  the  preceding  general  rule,  and  the 
season  of  them  is  obvious  from  the  demonstration  of  that  rule. 
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2.  Add  together  the  most  convenient  indices  to  make  an  index, 
lets  by  1 ,  than  the  number  expressing'  the  place  of  the  term  sought 

3.  Multiply  the  terms  of  the  geometrical  series  together,  be* 
longing  to  those  indices,  and  make  the  product  a  dividend. 

4.  Raise  the  first  term  to  a  power,  whose  index  is  one  less  than 
the  nwhber  of  terms  multiplied,  and  make  the  result  a  divisor,  by 
which  divide  the  dividend,  and  the  quotient  wiH  be  that  term  be- 
yohd  the  first,  signified  by  the  sum  of  those  indices,  or  the  term 
sought. 

5.  If  the  first  term  tfe  5,  and  the  ratio  3 ;  what  is  the  7th  term  ? 
0.  1.  2.  3.+  2+  1=  6=i«d.to  6th  term  beyond  the  1st  o*  7th 
6. 16. 45.  !3$.X45X  15=91 125=divideM 

The  number  of  terms,  multiplied,  is  3  (viz.  135X45X15,)  and 
3 — 1=2  is  the  power  to  which  the  term  5  is  to  be  raised  ;  but  the 
2d.  power  of  5  is  6X5=25,  and  therefore  91125-5*26=3645  the 
7th  term  required.  . 

PROBLEM  II. 

Given  the  first  term,  the  ratio,  and  number  of  terms  to  find  the  sum 
of  the  series, 
HuLg. 

Rajse  the  ratio  to  a  power,  whose  index  shall  he  equal  to  the 
number  of  terms,  from  which  subtract  1 ;  divide  the  remainder  hy 
the  ratio,  less  l,and  tl\e  quotient,  multiplied  hy  the  first  term,  wit! 
give  the  sum  of  the  series.* 

Examples. 

1.  If  the  first  term  be  5,  the  ratio  3,  and  the  number  of  terms 
7  $  what  is  the  sum  of  the  series  ? 

Ratio=3x3X3x3x3X3x3=2187=7th  power  of  the  ratio. 
Subtract  1 

Divide  hy  the  ratio  less  1=3—1=2)2186  ' 

Quotient^  1093 
-   Multiply  by  the  first  term  =  5 

Sum  of  the  series=5465 

Or,  ^l  X5— 5465  Ana. 

*  This  rule  is  a  contraction  of  the  following  prooess-  Find  by  Problem  f . 
the  last  term  of  the  progression,  and  then  find  by  Theorem  8,  of  Geometri- 
cal Proportion,  the  sum  of  the  series.  Thus  m  Ex.  1.  where  5  is  the  first 
term  and  3  the  ratio,  and  the  sum  for  7  terms  is  required.    By  Prob.  I.  the 

5X3X5X3^  5^ 

7th  term  is  5X3«.  Then  by  Theorem  8,  —  =the  sum  of  the 

1  5Xo — 6 

terms.   The  expression  5X3X5X3*  may  be  written  5X5X3x3«=5a  X3?, 
for  3X3 •  raises  3«  to. the  next  higher  power,  or  makes  it  3?.   Also  5*  X3* 
5s  is  37 — IX 59 1  and  5X3—5  is  also  3—1X5,  as  is  seen  by  multiplying 

*u  *  r     5X3X5X3^—53  '  3T— lx5a  37—1X5X5 

the  terms.   Therefore         ■  ■  ■       »■    beoomes  ■  or  ■  ■   

5X3— o  3—1X5   3—1X5 

3?  '  1 X5      3 1  1 

and,  cancelling  the  equal  terms  in  this  fraction,  it  becomes  —  or— — -- 

3—1  Jr—\ 

X3,  and  is  the  rule.  As  the  same  may  be  shown  in  an/  other  example, 
the  general  rule  is  obvious. 
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2. -  A  shop  keeper  sold  13  yards  of  cloth  on  the  following  term?, 
viz.  2d.  for  the  first  yard,  4d.  for  the  second,  8d.  for  the  third,  &c. 
.1  demand  the  price  of  the  cloth  ? 

213— 1 

■  2_]  X2=16382d.g=£68  5s.  2d.  Ans. 

3.  A  gentleman,  whose  daughter  was  married  on  a  new  year's 
day,  gave  her  a  guinea,  promising  to  triple  it  on  the  first  day  of 
each  month  in  the  year ;  pray  what  did  her  portion  amount  to  ? 

4 Ans.  265720  guineas. 

4.  What  debt  can  be  discharged  in  a  year,  by  paying!  cent  the 
first  month,  10c.  the  second,  and  so  on,  each  tgonth  in  a  tenfold  pro- 
portion? Ans.    llllllllllllc.=$lUlllllll  11c. 

5.  A  man  threshed  wheat  9  days  for  a  farmer,  and  agreed  to  re- 
ceive bat  eight  wheat  corns  for  the  first  day's  work,  64  for  the  se- 
cond, and  so  on,  in  an  eightfold  proportion  ;  I  demand  what  his  9 
day's  labour  amounted  to,  rating  the  wheat  at  5s.  per  bushel  ?* 

Ans.    153391688  corns.    Amounts  £78  Os.  5£d. 

6.  An  ignorant  fop  wanting  to  purchase  an  elegant  house,  a  fa- 
cetious gentleman  told  him  he  had  one  which  he  would  sell  him  on 

*  these  moderate  terms,  viz.  that  he  should  give,  him  a  cent  for  the 
first  door,  2  cents  for  the  second,  4  cents  for  the  third,  and  so  on, 
doubling  at  every  door,  which  were  36  in  ail:  It  is  a  bargain, 
cried  the  simpleton,  and  here  is  a  guinea  to  bind  it :  Pray  what 
did  the  bouse  cost  him  ? 
2sa— 1 

 Xl=68719476733c.=$687194767  35c*  Ana. 

2—1 

7.  A  young  fellow,  well  skilled  in  numbers,  agreed  with  a  rich 
farmer  to  serve  him  10  years,  without,  any  other  reward,  but  the 

'  produce  of  one  wheat  corn  for  the  first  year,  and  that  produce  to 
be  sowed  from  year  to  year,  till  the  end  of  the  time,  allowing  the 
increase  but  in  a  tenfold  proportion  ;  what  is  the  sum  of  the  whole 
produce,  and  what  will  it  amount  to  at  $1  25c.  per  bushel  ? 

%  Amount=$22G05  6 I.e.  3m.+ 

8.  -  Suppose  one  farthiog  had  been  pot  out  at  6  per  cent,  per  an- 
num, Compound  Interest,!  at  the  commencement  of  the  Christian 
era  ;  what  would  it  have  amounted  to  in  1784  years;  and  suppose 
the  amount  to  be  in  standard  gold,  allowing  a  cubic  inch  to  be 
worth ^31.  2s.  8d.  how  large  would  the  mass  have  been  ? 

2l*°-l 

Ans.  X1=£1486716346568748209435714551509890767065361  11  3} 

2—1 

=^9808^7221212^)415979571232933594210766  cubick  inches  of  gold. 

As355  :113  ::  360x69*5  :  7964  earth's  diameter.  360x  69-5x7964X1327-33 
=264482820122  cubick  miles  in  the  globe, 

=67273337308854741368832000  cubick  inches  in  the  globe.  Then, 
27980859722121230415979571232933594210766 

*  JVW.   7680  wheat  or  barley  corns  are  supposed  to  make  a  pint. 

t  Any  sum  at  6  per  cent,  per  annum,  compound  interest,  will  double  in  eleven 
years  and  three  hundred  and  twenty  five  days,  or  11*889  years,  or.  11*89  is  «ear 
enough ;  then,  if  you  divide  1784  by  11*89,  it  will  give  the  number  of  term?  in 

this  case  equal  to  150 :  the  ratio  will  bo  2.  and  the  first  t#»rm  1. 
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9^27333730885474i368832000==415930899840288-8,  which,  however  incredi- 
ble it  may  appear  to  some,  is  more  than  four  hundred  and  fifteen  millio&i-of  mill- 
ions, nine  hundred  and  thirty  thousand,  eight  hundred  and  ninety-nine  million?, 
eight  hundred  and  forty  thousand,  two  hundred  and  eighty-eight  times  larger 
than  the  globe  we  inhabit.* 

For  the  solution  of  the  four  following  questions,  see  last  paVt  of 
note  under  Problem  I. 

9.  sA  frigate  pursues  a  ship  at  8  leagues  distance,  and  sails  twjce 
as  fast  as  the  ship  ;  how  far  must  the  frigate  sail,  before  she  comes 
up  with  her?   

First,  8.  4.  2.  1.  f  }.  &c.  8x8«=64,  and  64-i-b1—  4=16  leagues,  An*. 

10.  Suppose  a  ball  to  be  put  in  motion  by  a  force  which  impels 
it  10  rods  the  first  minute,  8  the  second,  and  so  on  decreasing  by  a 
ratio  of  1-25  each  minute  to  infinity;  what  space  would.il  mo?e 
through  ?  Ans.  50  rods. 

11.  Required  the  value  of -999,  to  infinity,  or  -9|  ? 

The  fir6t  9  or  '9,=*^  the  second,  or  09^=^  ;  therefore, 

•yx  g— *9— 09=1  An*. 

12.  Required  the  sunt  of     J,  },  &c.  to  infinity  ?        Ans.  1. 

13.  What  is  the  sum  of  |,  £,  ,V,  kc.  to  infinity  ?  Ans.  £. 
14*  What  is  the  sum  of  },  y^,  ^  &c*  to  infinity  ?       Ans.  £. 

,  15.  What  is  the  sum  of -1,  *01,  001,  &c.  to  infinity  ?  Ans.  }. 
IB.  What  is  the  sum  of  1,     Jy,  7V,  &c.  to  infinity  ?  Ans.  1*. 
17.  What  is  the  sum  off,     ^,  T\,  for  7  terms?   Ans.  fftf 
111 

J8.  What  is  the  sum  of  j— ,  f^£,  to  infinity  ? 

Ans.  16|. 

PROflLCW  III. 

the  Jir$t  term,  the  last  term  (or  the  extremes)  and  the  ratio  given ,  ib 
.  find  the  sum  of  the  series. { 

Rule  I. 

Divide  the  difference  of  the  extremes  by  the  ratio  Jess  by  1  • 
add  the  greater  extreme  to  the  quotient,  and  the  result  will  be  the 
sum  of  all  the  term*. 

»    4iULE  N. 

Or,  Multiply  the  greatest  term  by  the  ratio,  from  the  product 
subtract  the  lea*t  term;  then  divide  the  remainder  by  the  ratio, 
less-by  1,  and  the  quotient  will  be  the  sum  of  all  the  terms. 

*  To  find  the  solid  content  o/  a  ^lobe.  See  Art.  34th.  of  Mensuration  of 
Solids.  Note,  that  -523698  is  two  thirds  of  -785398  the  area  of  a  circle,  whose 
diameter  is  J. 

t  It  will  be  seen,  when  we  come  to  circulating  decimals,  that  -0  is  the  manner 
of  expressing  -909,  &c,  to  infinity. 

X  Rule  1.  In  Note  1,  under  Prob.  T.  it  is  shown  that  the  difference  of  th« 
greatest  and  least-terms  divided  by  the  ratio  less  1,  gives  tl^e  sum  of  the  series  ex- 
cept the  ^ast  term.  To  this  quotient  add  the  last  terra,  and  the  sum  will  be  the 
sum  of  the  series. 

Jtule  3  and  0,  are  demonstrated  under  Theorem  8  of  Geometrical  Proportinn. 
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Rule  III. 

Or,  When  all  the  terms  are  given,  then,  from  the  product  of  the* 
second  and  last  terms,  subtract  the  square  of  the  first  term  ;  tbia 
remainder  being  divided  by  the  second^  ierm  less  the  first,  ir ill  give 
the  sum  of  the  series. 

Examples. 

1.  If  the  series  be  £.  6.  18.  54.  162.  466.  1458.  4374.  what  k 
its  sum  total  ? 

First  Method. 
From  the  greatest  term  ='  4374 
Subtract  the  least  =  2 

Divide  by  the  ratio,  less  1=3— 1=*2) 4372  diff.  of  extreme*. 

Quotients  2186 
Add  tbu  greater  extreme**  4374 

4374—M2 

Or,  |-4374 4=6560  An*. 

3—1 

Second  Method. 
Greatest  term=4374 
Multiply  by  the  ratio=  3 

Products  13 1M 
Subtract  the  least  terror  2 

Divide  by  the  ratio,  less  by  1  ==3— 1=2)13120 

"■     -  6'560  Ans. 

4374  x  3—2 

Or,  =656* 

3—1 

Third  Sfetbod. 

Greatest  term=4374 
Multiply  by  the  second  term=  6 

Product=26244 

Subtract  the  square  of  the  first  term=2x2=  4 
Divide  the  remainder  by  the  2d.  termless  the  first=6— 2=4)26240 

 —  Aos.  6560 

4374x6—4 
Or,  =6560. 

6—2 
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t.  A  manJravelled  6  days,  the  first  day  he  went  4  miles,  and 
fcach  day  doubling  his  day's  tra?el,  his  last  day's  ride  was  128 
miles  ;  how  far  did  he  go  io  the  whole  ?  Ans.  252  miles. 

3.  A  gentle  map,  dying,  left  5  sons,  to  whom  be  bequeathed  his 
estate  as  follqws,  viz.  to  his  youngest  soo  £1000  ;  to  the  eldest 
£5062  10s  and  ordered  Jhat  each  son  should  exceed  the  next 
yonoger  by  the  equal  ratio  of  H ;  what  did  the  several  legacies 
amount  to  ?  Ans.  £13187  10s. 

'  Problem  IV. 
Given  the  extremes  and  ratio,  to  find  the  number  of  terms. 
Rule. 

Divide  the  greatest  term  by  the  least ;  find  what  power  of  the 
ratio  is  equal  to  the  quotient,  then,  add  one  to  the  index  of  that 
power,  and  the  sum  will  be  the  number  of  terms.* 

Examples. 

1.  If  the  least  term  be  2,  the  greatest  term  4374,  and  the  ratio 
^  ;  what  is  the  number  of  terms.? 

Divide  by  the  least  term=2)4374 ^greatest  term. 

3x3x3x3x3x3x3=quotient,  2187=7th  pow.  then  7+l==3,  Ana. 

2.  A  gentleman  travelled  252  miles ;  the  first  day  he  rode  4 
miles  ;  the  last  128,  and  each  day's  journey  was  double  to  the  pre- 
ceding one  :    How  many  days  was  he  in  performing  the  journey  ? 

Ans.    6  days* 

Problem  V. 

Given  the  least  term9  the  ratio,  and  the  sum  of  the  series,  to  find  the 

last  term. 

Rule.  Multiply  the  sum  of  the  series  by  the  ratio  less  1,  tb  that 
product  add  the  first  term,  and  the  result,  divided  by  the  ratio,  will 
give  the  last  term.t 

Examples. 

1.  If  the  first  term  be  2,  the  ratio  3,  and  the  sum  of  the  series 
6560  :  What  is  the  last  term  ? 

*  Let  the  series  be  1, 2,4, 6, 16,  or,  1, 1  x%  1 X2*,  1 X23, 1  x2«.   Divide  the 
1  X24 

greatest  term  by  the  least,  and  — j — =24.   But  the  exponent  is  always  1  less, 

than  the  number  of  terms,  whence  4-j- 1,  or  1  added  to  the  index  of  the  last  term 
will  give  the  number  of  terms.  Though  the  index  of  the  last  is  not  commonly 
given,  yet  as  the  quotient  arising  from  dividing  the  last  term  by  the* first  term,  is 
always  some  power  of  the  ratio,  it  ia  readily  found  by  multiplication,  as  in  the 
ls\  Example.  '      •  *  ' 

t  This  rule  follows  directly  from  Rule  2,  Prob.  III.  For,  as  the  product  of  the 
last  term  and  ratio,  diminished  by  the  first  term,  and* the  remainder  divided  by 
thq  ratio  diminished  by  1,  gives  the  sum  of  the  series ;  multiply  the  sum  of  the 
«eries  by4  the  ratio  diminished  by  J,  to  the  product  add  the  first  term,  and  di- 
vide the  sum  by  the  ratio,  and  you  will  have  the  last  term. 
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Sum  of  the  series=656CT 
Multiply  by  the  ratio  less  1=  2 

Producl=13120 
Add  the  least  term=  2 


Divide  their  sum  by  the  ratio=3)13122 

3—1X6560+2  4374  Aus. 

Or,  =4374  Ans. 

3 

2.  A  gentleman  performed  a  journey  of  252  miles  ;  the  first  day 
he  rode  4  miles,  and  each  day  after  the  first,  twice  so  far  as  the 
day  before  ;  How  far  did  he  ride  the  last  day  ? 

Ans.  128  miles. 

Problem  VI. 

Given  the  least  term,  the  ratio,  and  the  sum  of  the  series %  to  find  the 
number  of  terms* 

Rule. 

To  the  product  of  the  sum  of  the  series,  and  the  ratio  minus  1, 
add  the  first  term  ;  which  sum,  divided  by  the  first  term,  will  giv4 
that  powor  of  the  ratio  signified  by  the  number  of  terms.* 

Example. 

If  the  first  term  be  2f  the  ratio  3,  and  the  sum  of  the  series  80  s 
What  is  the  number  of  terms  ? 

Sum=80 

Multiply  by  the  ratio  (ess  1=3—1=  2 

160 

-   Add  the  first  term=  2 

Divide  by  the  first  term=2)lG2 

81  which,  found  in  the  Ta- 
ble of  Powers,  is  the  fourth  power  of  the  ratio,  therefore  the  num- 
ber of  terms  is  4. 

Problem  VII. 

Given  the  extremes,  and  the  sum  of  the  series,  to  find  the  ratio. 
Rule.    From  the  sum  of  the  series  subtract  the  least  term  ;  di- 
vide the  remainder  by  the  sum  of  the  series  minus  the  greatest 
term,  and  the  quotient  will  be  the  ratio- 1 

*  By  Prob.  II.  the  difference  between  1  and  that  power  of  the  ratio  indicated 
by  the  number  of  terms^  divided  by  the  ratio  less.  1,  and  the  quotient  multiplied 
by  the  first  term,  gives  the  sum  of  the  series.  "Whence,  if  the  sum  of  the  series  be 
multiplied  by  the  ratio  leas  1,  and  the  product  be  added  to  the  least  term,  you 
will  have  the  product  of  the  first  term  and  that  power  of  the  ratio  signified  by 
the  number  of  terms.  Divide  then  the  former  product  by  the  least  term,  and  thsV 
quotient  will  be  that  power  of  the  ratio  signified  by  the  number  of  terms. 

t  This  rule  is  deduced  from  Rule  2,  Prob.  III.  in  the  easiest  manner. 
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'  Examples. 

1.  If  the  least  term  be  2,  the  greatest  term  4374,  and  the  sum  of 
the  series  6560 :    What  is  the  ratio  ? 

Sum  of  the  series=6560 
.  Subtract  the  least  term=  2 

Umdetbe  re.  by  thesbmofthe  ?  =6560-4374=2 186)6568(3  Ads. 
series,  minus  greatest  term   )  '  g^g* 

2.  A  debt  of  $252  was  paid  in  Geometrical  Progression,  the  firtt 
payment  was  $4  and  the  last  $128 :  Id  what  ratio  did  the  payments 
exceed  each  other  ?  Ans.  2,  viav  a  double  ratio. 

Problem  VIII. 

%%e  firtt  term,  the  number  of  terms,  and  the  last  term  given,  to  find 

the  ratio. 

Rule. 

Divide  the  greater  extreme  bj  the  less,  and  extract  such  root 
of  the  quotient,  whose  index  is  equal  to  the  number  of  terms,  less  J. 
Or,  find  the  quotient  in  the  Table  of  Powers,  the  root  of  which  is 
the  answer.* 

EXAMPLE8. 

1.  Given  the  extremes  2  and  4374,  and  the  number  of  terms  8  : 
What  is  the  ratio  ? 

Divide  by  the  least  te rm =2)4374 =greatest  term. 

 1__  ^2187=3 

4374 


Or, 


=3,  An*. 


Problem  IX.  * 
The  extremes  and  number  of  terms  given,  to  find  the  sum  of  the  series. 

Rule. 

I.1  Subtract  the  least  term  from  the  greatest,  and  make  the  dif- 
ference a  dividend. 

2.  Divide  the  greatest  term  by  the  least,  and  extract  such  root 
of  the  quotient,  whose  index  is  equal  to  the  number  of  terms  less 
1  ;  take  1  from  the  said  root,  and  make  the  remainder  a  divisor. 
(Or  find  the  quotient  in  the  table  of  powers,  which  will  shew  the 
root,  from  which  subtract  1.) 

*  Let  the  series  be  1,1x3,  1x33,1x33,1x34.   Divide  the  last  term  by 
1 X3* 

the  least  term,  and  —=34 ,  and  the  quotient  is  that  power  of  the  ratio,  whose 
1  « 

index  is  1  less  than  the  number  of  terms.  Extract  that  root  of  the  quotient* 
whose  index  is  1  less  than  the  number  of  terms,  and  that  root  will  be  the  ratio! 
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&  Divide  the  dividend  by  the  divisor,  and  the  greatest  terto, 
added  to  the  quotient,  will  give  the  sum  of  the  series.* 

Examples. 

Given  the  extremes  ?  and  4374,  and  the  number  of  terms  8 : 
What  is  the  sum  of  the  series  ? 

From  the  greatest  term=4374 
Take  the  Ieast=  2 

Make  this  remainder  a  dividend  4372 

Divide  the  greatest  term  by  the  least  2)4374 

,And  extract  the  7th  root  of  the  quotient,  ^2*87=3  :  Theii, 
3—1^2)4372 

Quotient=2186 
Afty  the  greatest  ierm3=4374 

6560  Ans. 

4374—2 
Or,  43744--  —  =656Q 

1 


4374 
2 


8  —  1 

— i 


Problem  X. 

Groin  the  ratio,  tht  number  of  terms,  and  the  greateU  term,  to  find 
the  least  term. 

Rule. 

Divide  the  greatest  term  by  such  power  of  the  ratio,  whose  in- 
dex is  equal  to  the  number  of  terms  less  1,  and  the  quotient  will 
be  the  least  term-t  , 

Example, 

If  the  ratio  be  2,  the  number  of  terms  C,  and  the  greatest  term. 
128  :  What  is  the  least  ? 

Divide  the  bat  term  by  2x2x2x2x2=5th  )  "    ^m(4  Am 
power  of  the  ratio  J  128 

Or,  =4 

»  This  rule  is  a  combination  of  the  following  steps.  Find  by  Frob.  VIlL  the 
ratio,  ami  then  find  by  Note  1,  under  Prob.  1.  the  sum  of  the  series  except  the 
last  term,  by  dividing  the  difference  of  the  extremes  by  the  ratio  less  1 .  To  this 
quotient  add  the  last  term,  and  the  sum  will  evidently  be  the  sum  of  the  series. 

f  Let  the  geometrical  series  be,  2,  2X?\  2X3* ,  2x3',  2X3*.   And  the  least 

2X3* 

term,  2,  is  evidently  equal  to  the  last  term,  — — -  =2.  As  the  index  of  the  lost 
term  is  one  lest  than  the  number  of  term*  ;  the  reeson  of  the  rule  is  evidc£*. 
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Problem  XI. 

Given  the  ratio,  ike  number  of  terms,  aHd  the  greatest  term%  to  find 
the  sum  of  the  series* 

Rule. 

1.  Divide  the  greatest  term  by  such  power  of  the  ratio,  whose 
index  is  equal  to  the  number  of  terms  less  1  :  take  tbe  quotient 
from  the  last  term,  and  make  the  remainder  a  ditidend. 

2.  Divide  the  dividend  by  the  ratio  lefts  K,  and  the  quotient, 
added  to  the  greatest  term,  will  give  the  sum  of  the  series.* 

Example. 

If  the  ratio  be  4,  the  number  of  terms  6,  and  the  greatest  tem 
$072  :  What  is  the  sum  of  the  series  ? 

D%  J^rifS  S ^  (  =4X4X4X4X4=1024)307|(S 

From  the  last  term=3072 
Take  the  quotient*  3 

Divide  by  the  ratio  less  1=*4— 1=3)3069 

Qiiotient=102'J 
Add  the  greatest  term=3072 

Ans.=4095 

3072T 
3072  

Or,  3072+——  =4095. 

4—1 


Problem  XII. 

Qiven  the  ratio,  the  lumber  of  terms,  and  the  sum  of  ttie  series,  to 
find  the  least  term,  < 
Rule. 

t)ivide  the  ratio,  less  1,  by  such  power,  less  1,  of  the  ratio, 
whose  index  is  equal  to  the  number  of  terms,  and  the  quotient, 
multiplied  by  the  sum  of  the  series,  will  give  the  least  term.t 

Example. 

If  the  ratio  be  4,  the  number  of  terms  MJ,  and  the  sum  of  the 
aeries  4095 :  What  is  the  least  term. 

*  Find  by  Prob.  X.  the  least  term,  and  then  find  by  Rale  I,  Prob.  III.  the  sum  * 
of  the  series.   This  process  corresponds  to  the  rale  in  the  text. 

t  By  Prob.  II.  the  ratio  is  raised  to  a  power  whose  index  is  the  number  of 
terms,  and  then  diminished  1,  and  the  remainder  is  divided  by  the  ratio  less  1« 
This  quotient  multiplied  by  the  least  term,  skives  the  sum  of  the  series-  Whence 
the  least  term  must  be  equal  to  the  sum  of  the  terms  diridtd  hj  this  quptient-, 
Which  is  the  rule. 
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4X4X4X4X4X4=4096,  and  4096—1=4095,  then,  the  ratio  test  1 1 

3  3  4095* 

divided  by  4085,  is  JJJTJ^.  and  4095  x  ~\ — ^n8, 

4—1 

Or,  — p<4095=3. 

Problem  XI If. 

Given  the  ratio,  the  number  of  terms,  and  the  sum  of  the  series,  Is/ 
find  the  greatest  term. 
Hulk. 

1.  Subtract  that  power  of  the  ratio,  which  is  equal  to  the  num- 
ber of  terms  lest  1,  from  that  power  of  it,  which  is  equal  to  the 
whole  number  of  terms. 

2.  Divide  the  remainder  by  that  power  of  the  ratio  minus  unity 
which  is  equal  to  the  number  of  term's,  and  the  quotient,  multipli- 
ed by  the  sum  of  the  series,  will  give  the  greatest  term.* 

Example. 

If  the  ratio  be  4,  ilie  number  of  terms  6,  and  the  sum  of  the 
series  4095  :  What  is  the  greatest  term  ? 
From  4x4x4x4x4x4=4«=j4096 
Subtract  4X4X4X4X4    =45  =  1024 

  3072 

Divide  by  4  «— 1=4095)3072=  which  multiplied 

3072    4095  4095 

by  the  sum,  is  x  =3072  Ans. 

4095  1 
4«««.48""i 

Or,    4fl_t  X*695=3072 

'  3.  The  two  last  problems  may  be  solved  by  one  short  operation, 
thus  :  Divide  the  sum  by  the  ratio,  and  the  remainder  after  the 
operation  will  be  the  least  term  ;  then  take  the  quotient  from  the 
sum  of  the  series,  and  the  remainder  will  be  the  greatest  term4 

*  This  role  is  a  contraction  of  the  following  process.   Find  by  Prob.  XII.  the 
least  term,  and  then  find  by  Prob.  I.  the  greatest  term.    Thus  in  the  exam- 
4—1  4—1  , 

pie ;  ■  x4095=the  least  term  by  Prob.  XII. ;  and  by  Prob.  I.— X  4095 

,     '  4«— 1  :  L-  4«— 4 

4—1  <*— 1X45  4«— *4« 

X46-i=  X4095  x  4«=tbe greatest  term=  X4085=  X 

4»— 1  4s— 1  4«— 1 

*095=3072*  the  greatest  term, 

t  Let  the  series  be  3+12+48+192+ 768+3072=4095,  or  let  it  be  written 
3+3X4+ 3*4* +3X43+3X44 +3X45=4095.    This  is  the  same  aa  3+3X 

4^42^434.44+45==4u95,&itisevidentthat4005-3==5x4+4a+43+44+4*, 

and  that  4095 — 3  contains  3x4+42+43+44+4*,  a  certain  number  of  times 

4095—3 

exactly.   If  then  both  be  divided  by  the  ratio  4,  we  shall  have  r=3x 

 ;  ~t  '  4 

1+4+43  +43+44r=3X34i=1023=tJie  number  of  times  4  is  contained  exactly 


GEOMETRICAL  PROGRESSION. 


For  the  least  term.  For  the  greatest  term* 

4)4095(1083  quotient.  From  the  sum =4095 

4  Subtract  the  quotients  1023 

09  Au».*=3072 


15 
12 

3  Aos. 

Problem  XIV. 

Given  the  ratio,  the  last  term,  and  the  sum  of  the  series  to  find  the 
first  term. 
Rule. 

From  the  sum  of  the  series  take  the  last  term,  and  multiply  the 
remainder  by  the  ratio ;  then  take  this  prod  act  from  the  sum  of 
the  series,  and  the  remainder  will  be  the  first  term.* 

Example. 

If  the  ratio  be  4,  the  last  term  3072,  and  the  sum  of  the  series 
4095  ;  what  is  the  first  term  ? 

From  the  sum=4096 
Take  the  last  term=3072 

Remainder^  1023 
Multiply  by  the  ratio=    .  4 

Subtract  4092  from  the  sum. 

And  the  remainder      3  is  the  Answer. 

Problem  XV.  and  XVI. 

Given  tht  number  of  terms,  the  last  term,  and  the  sum  of  the  series,  to 
find  the  first  term  and  the  ratio. 
The  solution  of  these  two  Problems  being  very  tedious  by  the 
Theorems,  they  may  be  solved  by  a  very  short  operation;  thus, 

in  4095—3.  If,  however,  the  first  term  3,  be  not  taken  from  the  sum,  it  is  evi- 
dent that  the  ratio  must  be  contained  in  4095,  the  same  number  of  times,  or  1023 
times,  with  a  remainder  always  equal  to  the  first  term,  which  is  in  this  example 
3.   And  thus  also  for  any  other  case  where  the  first  term  is  less  than  the  ratio. 

Again,  3+3x4+4a+4»+44+4*=a4085,  or  asit  may  also  be  written,  3X 

1+4+ 4«  +4*+4«  +4*=4095.  But,  we  have  seen  that  3 X 1+4+43+4* +44 

4095—3  — —  

U  contained  in  —  -  just  1023  times,  and  3^  1+4+4* +43 +4*  is  the  series 
4 

except  the  last  term  3X45.   Therefore  4095—1023=3072,  the  laft  term. 

*  This  role  is  deduced  from  Rule  1,  Frob.  III.  and  will  be  evident  on  attendifij  * 
to  that  rule. 

U  h 
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Divide  the  sum  of  the  series  by  (be  difference  between1  the  sunt 
and  ibe  last  term ;  the  quotient  will  give  the  faUo,and  Che  xeaaain- 
dcr,  after  the  operation,  the  firsHerm.* 

Example. 

If  the  number  of  terms  be  4,  the  test  tortof  54,  and  the  sum  of 
the  series  80  j  required  the  frfct  term  and  the  ratio  ? 

Frooi  the  sum^SO 
Take  the  last  term=*54 

Divide  by  the  di£fereDce«=26)80(3  the  ratio* 

78 

the  first  term**  2 


Th*  following  Table  exhibits  a  summary  view  of  the  doctrine,  tftriv* 
metrical  Progression* 


CASES  OF  GEOMETKICAL  rROGKESSION. 

Case 

Given 

Required  j                Solution    ;  • 

1. 

aril 

I 

ar         Prob.  I. 

n 
r— 1 

 X'a   Prob.  II. 

r— 1 

2. 

afl 

i 

I— a 

1+             Prob.  Ill/ 

r~l 

n 

LI— La 

 +1    Prob.  IV. 

•  By  the  second  rule,  Prob.  XIII.  it  is  found  that  if  the  sum  of  the  series  be  di- 
vided by  .the  ratio,  the  quotient  is  the  difference  between  the  sum  of  the  series 
and  the  greatest  term,  end  the  remainder  is  the  first  term.  Therefore,  if  the  sUm 
of  the  series  be  divided  by  the  difference  between  the  sum  and  the  last-term,  the 
quotiefttxnust  oe  the  ratio,  and  the  remainder  the  least  term.   In  the  example 

there  tafcen,  the  greatest  term  divided  by  the  ratio,  or  ^—^lOSSwitha.  remain- 
der^ the  &*t  term.  But  as  1023=4095—3072  ov  the  difference  between  the 
sum  ofMie  series  and  the  last  term,  therefore  —^^---==4,  the  ratio,  and 

leaves  a  remainder  3,=thc  Ar»t  term.  The  same  must  held  true  ia  every  series* 
where  the  ratio  is  greater  than  the  leaM  term. 


GEOMETRICAL  PROGRESSION.  «$? 


Case  f  Gived  j  Required  f                Solution*  " 

3. 

<*Ct 

• 

r— lx*+a  j 
r          Prob,  V. 

Ji  . 

L  r —  1 X* I*,  a 

L.r            Prob.  VI.; 

4. 

ah 

r 

$ — a 

  Prob.  VII. 

*— ■/  : 

n 

£./ — £,a_|_f 

r             r  i 
JL.I — a— Ju.«— t 

ant 

r 

ri            i — a 

— rm  —  — 

a              *  . 

/ 

'n—  1  1 

/x*-3|  =fiflxy— «| 

*  6. 

aid 

r 

'1 

/inr-l    Prob.  VIII. 
ai 

i— a 

  Prob.  IX. 

°  —1 

7. 

-T— r 
rnl 

/ 

n— 1    Prob.  X. 

r 

t 

/ 

^rT^l    Prob.  XI. 
r 

'+  ~  

t — 1 

8. 

rnt 

; .' ;  "    '  'f 1 
a 

r-1  " 

r—  X#   Prob.  XII. 

n  i 
r  — 1 

1 

V*     n     n— 1 
r  — r 

 X*   Prob.  XIII. 

-  f 

SLbZ  INTEREST. 

Cage  |  Given  (  Required  |  Solution., 

t^rxt^l   Frob.  XIV. 


I>J— 2*#— rXi- 1 


10. 

a 

n — 1  rt — 1 

ax*— «  =s/x*— 4 

r 

n*  *  71 — 1  / 
r+  r  =  

Here 

* 

a=firat  or  least  term. 
/=last  or  greatest  term. 
*=sum  of  all  the  terms.  ; 
'  n=number  of  term*. 
r=ralio.  - 
L= logarithm. 

.  Examples  in  Geometrical  Progression, 

To  be  solved  by  those  formula?  in  the  Table,  of  which  the  tales 
are  not  given  in  the  Problems. 

1.  The  least  term  is  2,  the  greatest  term  4374 ,  and  the  sum  of 
the  series  6560  ;  required  the  number  of  terms.  Ans.  8. 

This  is  solved  by  the  2nd  rule  of  Case  4  in  the  table. 

2.  If  the  ratio  be  4,  the  last  term  3072,  and  the  sum  of  the  se* 
ries  4095 ;  what  is  the  first  term  and  the  number  of  terms  ? 

Ana,  The  first  term  3,  the  number  of  terms  5. 
Wrought  by  Case  9. 

3.  Oiveo  the  number  of  terms  4,  the  last  term  54,  and  the  sura 
of  the  series  80,  to  find  the  first  term  and  ratio. 

Ans.  The  Ijrst  term  2,  the  ratio  3. 
Wrought  by  Case  9  in  the  table. 

*  *       '  \ 

INTEREST. 

INTEREST  U  a  premium  allowed  by  the  Borrower  to  the 
Lender,  for  the  use  of  his  money.  It  is  estimated  at  a  certain 
number  of  pounds,  dollars,  &c  for  each  hundred  pounds,  dollars, 
&c.  for  a  year;  and  in  the  same  proportion,  for  a  less  or  greater 
«um,  or  for  a  longer  or  shorler  time.  Hence,  interest  is  said  te 
be  so  much  per  cent,  or  p&r  centvin,  per  annum. 


SIMPLE  INTEREST.  5 S3 

?he  Principal  it  the  sum  lent 
be  Rate  is  the  premium  per  cent.  Agreed  on.4 
The  Amount  is  the  sum  of  the  principal  and  interest. 
Interest  is  of  two  kinds,  Simple  and  Compound. 

SIMPLE  INTEREST. 

Simple  Interest  is  that  which  is  allowed  on  the  Principal  only. 

Note.  By  this  Rule,  Commission,  Brokerage,  losui  ince,  par- 
chasing  Stocks,  or  any  thing  else,  rated  at  so  much  per  cent  are 
calculated. 

"  QtntAAl  Rule. 

1.  Multiply  the  Principal- by  the  Rate,  and  divide  by  100  (or  cut 
qff  the  two  right  band  figures  in  the  Pounds)  and  the  quotient,  or 
left  band  figures  will  be  the  answer  in  Pounds,  &c.  the  right  hand 
figdres  being  reduced  and  cut  off  as  at  first.  If  the  principal  be 
foliar*,  the  right  hand  figures  will  be  cents,  t 

2.  For  more  years  then-one,  multiply  the  Interest  of  one  year 
by  the  namber  of  years. 

3.  For  any  namber  of  months  take  the  aliquot  parts  of  a  year ; 
and  for  days,,  the  <  aliquot  parts  of  30. 

8 
6 


Note.  When 
the  rate  percent 
per  annum  is 


]  multiply  [f  of 
«  5  Stheprm-{  *  Vmc 
|  1  cipml  by  ]  f 


the  given  namber  of 
months,  and  you  will  have 
the  interest  for  the  given 
time. 


Examples. 

1.  What  is  the  interest  of  £573  13s.  9Jd.  at  6  per  cent,  per 
annum?  Ans.  £34  8s.  5<L 

*  Lawful  or  legal  interest  ia  that  which  is  permitted  by  the  lam  of  the  State. 
It  is  different  under  different  governments.  In- England  the  Rate  it  Jive  per  cent* 
In  the  New  England  States,  it  is  itx,  and,  in  the  State  of  New  York  it  is  seven 
per  cent  The  courts  of  the  United  States  allow  interest  according  to  the  prac- 
tice of  the  State  where  the  suit  was  commenced.  The  roles  of  the  Courts  m 
the  States  of  Massachusetts,  Connecticut,  and  New  York,  for  computing  legal 
interest,  wDl  be  given  immediately  before  Discount. 

t  This  rule  is  a  contraction  of  a  process  in  the  Rule  of  Three.   Thus  in  the 

£  Rate.  Principal. 
l*t  Example.   As,  100  ::  6  ::  £573  13s.  0jd. :  the  interest  ibr  a  year.  And 

100  £2i  8s-  50.  the  interest.   The  remainder  of  the  rule  is 

obvious. 

The  reason  of  the  rule  in  the  Note  above  is,  that  as  9  is  }  of  12  months,  if 
the  rate  be  9  per  cent,  multiply  the  principal  by  ?  of  the  months ;  if  the  rate 
'belB  per  wut.  by  §•  of  the  number  of  months ;  and  if  6,  by  half  the  months, 
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£573  13  9f 
6 

£34  42    2  9 
20 

•  8-42 
12 

513 
4 

•52 

2.  What  is  the  interest  of  £329  17s.  6£d.  for  3  years,  f  months, 
and  12  days,  at  6  per  cent,  per  annum.  Ana.  £59  139. 


£329  17  6|d. 

5 

16«49   7  81 
20 

9-87 
12 

.4052     .  . 
4 


6  moos. 

i 

1  moo. 

10  days 

\ 

2  days 

i 

Then, 

16  9  10}  interest  of  1  year 
3 


49  9   7}  do.  of  3  years; 

8  4  11}  do.  of      6  months 

1  7  6f  do.  of      1  month 
9    1}  do.  of         10  days 

.    1  9}  do.  of  2  days 


Ans>  £59  13 

Or  thus:   £  s. 
£5 

6  months 


1  month 
10  days 
2  days 


329 

17  6} 

i 

16 

9  10} 

3 

49 

9  7} 

i 

8 

4  1 1} 

* 

1 

7  5J 

i 

9  1* 

1  9} 

do.  of  3y.  7m.  ltd. 


£59  13  Ads. 

3>  What  is  the  interest  of  347  dollars  50  cents,  at  6  per  cent, 
fer  an-Jnm  for  a  yean 

$347  50   Or  $100  :  6    347.50c.  :  $2085*. 

•  6 

20*9500   Aos.  $20  85c. 
.  4.  What  is  the  interest  of  $797  13c.  at  6  per  cent,  per  annum, 
for  8  months  ? 


SIMHiE  INTERESTS  tt& 
$797-13 


318852    Ads.  $31  88c.  S^m. 

fr.  What  is  the  interest  of  $649  17c.  at  6  per  cent,  per  annum, 
ibr  15  months  ?  An*.  $48  68e.  7}m. 

6.  Required  the  amount  of  £725  12s.  &L  at  5  per  cent  per 
annum,  Ibr  a  year!  &=iV|725  12  * 

36   5  71 


Aim.  £761  18  1$  - 
7.  What  is  the  amount  of  $560  50c.  at  6  per  cent,  for  16  months  ? 
$560  50 

8 

44-84 
560-50 


A  OS.  $605-34c. 

8.  What  is  theinterest  of  $150  75c.  for  1  month,  at  6  per  cent, 
per  aotram?  1)150-76 

•75376   Ans.  75cts.  3}  mMs. 
So  that  any  number  of  dollars,  considered  as  so  many  cents;  is 
the  interest  for  2  months,  at  6  per  cent,  and  the  half  of  it  is  <k» 
monthly  interest* 

COMMISSION,  OR  FACTORAGE, 

U  an  allowance  of  so  much  per  cent,  to  a  Factor  or  Corres- 
pondent, for  buying  and  selling  goods.  * 

9.  Required  the  commission  on  £496  9s.  6d.  at  3}  per  cent 

£466   9  6 


1309  8  6 
218    4  9 


15*27  13 

20 

6*53 
12 

6*39 
4 


1  66   Ans,  £15  5  flf 
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10.  Require*}  the  commission  on  $649  75c.  at  1$  per  cent 


649*75 
324-875 
162-4375 


1137-0025,  An*.  $11  37c.  Ofa* 
BROKERAGE 

Is  sin  allowance  of^o  much  per  cent,  to  a  person  called  a  Bro- 
ker, for  assisting1  merchants  in  purchasing 'or  sell  big  goods. 

11.  Required  the  Brokerage  on  £911  12a.  at  5s.  or  \  percent- 

6s.~ft911  12  * 

2  27  18 
20 

5  58    Ang.  £2  5s.  6f<}. 
12 

:  6-96  *  .  •  ^  • 

•  4 

3-84 

12.  Required  the  Brokerage  on  $876  21c.  at  33£  cents,  or  at  £ 
per  cent.  .  ^876-21 

292  07   Ans.  $2  92c.  OtYm. 

BUYING  AND  SELLING  STOCKS. 

Stock  is  a  general  name  for  the  capital*  of  trading  companies, 
or,  of  a  fund  established  by  government,  the  value  of  which  is  va- 
riable. 


cent  ? 


50 

* 

25 

i 

376  16  Or  thus  : 

  '  l25l*l376  15 

187  17  6        Subtract  93  18  9 
93  18  9  _ 

As  before,  £281  16  3 


Ans.  £281  16  3 
14.  Required  the  amount  of  {2195  60c  bank  slock,  at  125  per 
cent.  |25!i|21 95-60 

Add  548  876 


Ans.  $2744-375 
15.  What  is  the  value  of  $6960  at  106  per  cent  ? 

Ans.  $7297  50ct«. 

lfi*  Value  of  £226  of  stock  at  95  per  cent.  ?  Ans.  £213  J5s* 
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TO  CALCULATE  INTEREST  FOR  DAYS. 
Rule  I. 

Multiply  the  principal  by  the  days,  and  that  product  by  the  rate, 
and  divide  the  last  product  by  365x100.* 

15.  Required  the  interest  of  £360  10s.  for  175  days,  at  6  per 
cent.  360-5x175X6 

100X365   »*10-17»*10  7a,4ia. 

Rule  for  making  a  divisor  for  any  Rate. 

Multiply  365  by  100,  and  divide  by  the  rate.    Thus,  for  6  per 
365X100 
cent.   g  =6083  divisor. 

365X100 

For  5  per  cent.  — -==7300  divisor. 

365x100 

*  F6r  7  per  cent.  - — tt. — ==5214  divisor,  and  so  for  any  other 
rate.  Therefore, 

*  This  rule  is  the  result  of  a  statement  in  the  Doable' Rule  of  Three,  as 
follows.  £  Rate.  Prin. 

As  100  :  6  ::  360*5  :  the  interest  for  1  year. 
Days.  Days.  . 

And  as  365  :     *.:  175  :  the  interest  for  175  days.   Wrought  according 

to  the  Rule  we  hare  — —     ^   =£10  7s.  4|d.  the  interest  required. 

The  role  for  finding  a  divisor  for  any  Rate,  is  a  contraction  of  this  result. 
360*5X175X6  6 
F°r     365X1UU    ^SXl75  X3653aW-   But  *****  ^  parU  of  thp 

U*  faction  b,  6,  the  Rate,  we  have  £^=—=^3.  Therefor. 360-; 

*  MXjzhsr36*5*  mXmJ°°'^*  •      the  same  way  divW. 

are  formed  for  any  other  rate.  Hence  too,  the  2d  Rule  is  obvious,  for  . 

6083 

=the  interest,  and  is  the  product  of  the  principal  and  days  divided  by  the  divi- 
sor formed  as  above. 

When  the  time  is  given  in  monthly  the  divisor  is  formed  in  a  similar  manner. 
Suppose  in  the  last  example  the  time  had  been  1 1  months.  Then, 
Am  100  6  ::  360*5  :  the  interest  for  a  year,  and  as  12  :    ::  1 1  months :  the  inter- 

360*6X11X6     A,     .  6 
est  for  11  months.    Then  — — — --  =  the  interest  =  360  5 X 1 1 X  —--= 
12  X 100 

36°^11.   If  the  Rate  were  5,  then  Hence  the  rule  is  evident. 

JVWe.  As  365  days  :  5  per  cent.  ::  7300  days  ;  100  per  cent.  And  as  12 
months  :  5  per  cent.  ::  240  months  :  100  per  cent.  Hence  it  is  evident  that  if 
the  Rate  be  5i  any  principal  will  gain  100  per  cent,  that  is,  will  double  in  7*300 
days  or  240  months.  And  at  6  per  cent,  any  sum  will  double  in  6083  days,  or 
300  months,  and  at  7  per  cent,  in  5214  ?.  day*,  or  17 1 J  months. 

*  i 
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RtJLE  II. 

Multiply  the  principal  by  (he  days  ;  divide  by  6083  fbr  6  per 
cent,  and  7300  for  5  per  cent,  (the  days  in  which  any  sum  will 
doable  at  those  rates)  and  Abe  quotient  is  the  interest.  For 
months,  multiply  the  principal  by  them,  and  divide  by  200  for  6 
per  cent,  or  240  for  5  per  cent,  (the  months  in  which  any  sum  will 
double  at  those  rates)  and  the  quotient  is  the  answer. 

Hence,  when  interest  is  to  be  calculated  on  cash  accounts,  or 
accounts  current,  where  partial  payments  are  made,  or  partial 
debts  contracted  ;  multiply  the  several  balances  into  the  days  they 
are  at  interest,  which  should  be  done  at  every  transaction,  and  the 
sum  of  these  products  divided  by  6083  and  7300  will  give  the  in- 
terest at  6  and  5  per  cent.  For  any  other  rate,  make  the  proper 
addition  or  deduction,  or  find  a  divisor  as  before  directed. 

When  partial  payments  are  made  at  short  periods,  subtract  the 
several  payments  from  the  original  sum  in  (heir  order,  placing 
their  dates  in  the  margin, 

16.  Suppose  a  bill  of  $359  was  due  January  1,  1807;  that  $75  was 
paid  February  3d,  $50  March  5th,  $80  April  9th,  and  June  7th, 
$145 :  What  interest  is  due  at  5,  6  and  1  per  cent  ? 


Dates.       j   Bill.  |  Days. (Products. 


January  1. 
Feb.  3,  paid 

$350 
75 

33 

11550 

Balance, 
March  5,  paid 

275 
50 

30 

8250 

Balance, 
April  9,  paid 

225 
80 

36 

7876 

Balance, 
June  7,  paid 

145 
14S 

69 

8555 

7300)36230(4-963 
Ans.  $4  96c.  3m.  at  5  per  cent. 

6083)36230(5-955 
Ans.  $6  95|c.  at  6  per  cent* 

5214)36230(6-948 
Ans.  $6  94c.  8m.  at  7  per  cent. 

Alter  the  dates  are  placed  in  the  margin,  the  number  of  days  in 
each  of  those  periods  is  to  be  computed  and  marked  against  its 
respective  sum  :  lastly,  divide  the  sum  of  the  products  hy  6083,  &c. 

Interest  on  accounts  current  is  calculated  nearly  in  the  same 
manner. 

17.  Compute  the  interest  at  6  per  cent,  on  the  following  ac- 
count to  August  lOtlt. 
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Dr.       Mr.  A.  Jones,  his  account  current,  with  B.  Carr,  Cr. 


Jaq.  l,TpCash, 
Feb.  10,  To  do. 
May  15,  To  do. 
July  25,  To  do. 


D. 
560 
300 
140 
100 


1807.  D. 

March  10,  By  Cash,    -     *  120 

April  25,  By  do.    -  *    -  130 

June  16,  By  do.      -        -  450 

July  21,  By  do.    -       -  150 


1807. 

|Ds. 

Days. 

|  Product? 

|    Dr.  Cr. 

Jan.  1, 

Dr. 

560 

40 

22400 

$560  120' 

Feb.  10, 

Dr. 

300 


300  130 
140  450 

Dr. 

860 

28 

24080 

100  150 

March  10, 

Cr. 

120 

1100  650 

Dr. 

740 

46 

34040 

850 

April  25, 

Cr. 

130 

250  Balance. 

Dr. 
Dr. 

610 
140 

20 

12200 

May  15, 

January  30 

February  28 

Dr. 

750 

32 

24000 

March  31 

June  16, 

Cr. 

450 

April  30 
May  31 

Dr. 

300 

35 

10500 

June  3Q 

July  21, 

Cr. 

150 

July  31 

August  10 

Dr. 

150 

4 

600 

July  25, 

Dr. 

100 

Day*  221 

Aug.  10, 

6083)131820(21 

Dr.|250 
1-672 

16 

400Q 

Ans  $21  §7c.  2m. 

221 

131820 

Here  the  turns  on  either  side  are  introduced  according  to  the 
order  of  their  dates ;  those  on  the  Dr.  side  are  added  to  the  for- 
nier  balance,  and  those  on  the  Cr.  side  subtracted*  Before  we 
calculate  the  days,  we  try  if  the  last  sum  $250  be  equal  to  the  bal- 
ance of  the  account,  which  proves  the  additions  and  subtractions. 
And  before  multiplying  we  try  if  the  sum  of  the  column  of  days 
be  equal  to  the  number  of  days  from  January  1  to  August  10. 

Wben  payments  are  made  at  considerably  distant  periods,  it  is 
usual  to  calculate  the  interest  to  the  dale  of  each  payment,  and 
add  it  to  the  principal,  aod  then,  subtract  the  payment  from  the 
amount. 

18.  A  note  was  given  for  $540  the  18th  August,  1804.  and  there 
was  paid  the  19th  of  March,  1805,  $50*  and  the  19th  of  December, 
1805,  $25 ;  and  the  23d  of  September,  1806,  $?5  ;  and  the  ICth 
of  August,  1807,  $110:  liequired  the  interest,  and  balance  due  on 
;he  1 1th  of  November,  1807,  at  C  per  cent.  ? 
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A  note  given  18th  August,  1804,  for  $540 

Interest  to  19th  March,  1805,  213  $19*352  19352 

-  559-352 

Paid  19th  March,  1805,  50 

Balance  due  19th  March,  1805,  509-352 

Interest  to  19th  Dec.  1805,  275  day*,  23*022        23  022 

Balance  due  19th  Dec.  1805,  532  374 

Paid  19th  Dec  1805,  25  00  * 


Balance  due  19th  Dec.  1805,  507*374 
Interest  to  23d.  Sept-  1806,  278  days,      23-197  23-197 

Balance  due  23d  Sept.  1806,  530-571 
Paid  23d  Sept.  1806,  25  000 

Balance  due  23d  Sept.  1806,  505  571 

Interest  to  18tb  Aug.  1807,  329  days,       27  343        27  343 

Balance  due  18th  Aug.  1807,  532-914 
Paid  18th  Aug.  1807,  •  110* 

Balance  dap  18th  Aug.  1807,  422  914 

Interest  to  1 1th  Nov.  1807,  85  day?,         5*909  5-909 

Balance  due  Hth  Nov.  1807,  428  823 

Amount  of  interest  pajd,  $98*823 

19.  A  owes  B  the  following  sums,  with  inter**!  at  6  per  cent 
per  annqm  :  $6Q  for  7  months,  $150  for  9  months,  $75-50  for' 3 
months,  $365-25  for  8  months,  am)  510*20  for  5  months :  Required 
the  amount  ? 

$    60    X7=  42Q 
150  X9=1350 
75*50X3=  226-50 
365*25X8=2922 
510-20x5=2551 

— :   —  $ 

1160  95  200)7469-50(37*o47  Interest- 
1160-95  Principal. 

Ans.  $1198  297  Amount. 

20.  A  note  for  $1000  i*  given  January  1,  1803,  with  interett  at 
0  per  cent  per  annum  ;  February  19,  1803,  $100  are  paid  ;  June 
7,  1803,  $150;  ApriM4,  1804,  $37  50;  July  11,  1804,  $75;  Sept. 
29,  1804,  $250;  Dec.  17,  1806,  $39;  March  4,  1806,  $175; 
Aug.  7,  1806,  $105;  Oct.  30,  1806,  $50;  May  12,  1807,  $40,anJ 
Nov.  17, 1807,  $T2  :  How  much  is  due,  January  1,  1808  ?      .  , 
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A  TIB  LB  OF  RATIOS,  FROM  ORE  POUND,  &C.  TO  TEN  POUNDS. 


Rate  per  cent. 

ratios.  |  rate  per  cent.  1 

ratios.  | 

rate  per  cent. 

ratios. 

1 

A 

•01 

4 

04 

7 

•07 

H 

0125 

•0425 

•0725 

*  H 

•015 

•045 

?* 

•075 

•0175 

V 

0475 

? 

•0775 

2 

•02 

05 

•08 

2} 

•0225 

H 

•0525 

8* 

•0825 

•025 

•055 

«* 

•085 

2| 

•0275 

** 

0575 

8* 

•0875 

3 

•03 

6 

06 

9 

09 

3i 

•0325 

6i 

•0625 

9* 

•0925 

3i 

•035 

065 

9* 

•095 

3f 

•Q37& 

6} 

•0675 

»* 

097.5 

1  >o  I  *  1 


Ratio  is  the  Simple  Interest  of  JSl  or  #1  for  1  year,  at  the  rate 
percent,  agreed  on,  and  is  found  by  dividing  the  rate  by  10O,  and 
reducing  it  to  a  decimal.    Thus,  T|Tf=-06,  and,  Tf  j^^and  so  on. 


A  TABLE  for  the  ready  finding  of  the  decimal  parts  of  a  year, 
equal  to  any  number  of  days,  or  quarter*  of  a  year. 


|   Days.  |  decimal  parts. 

days. 

decimal  parts. 

days. 

1   dec.  part*. 

1 

2- 
& 
4 

•00274 
.-005479 
•008219 
.•010959 
'  -013699 
•016438 
•019178 
•021918 

10  ') 

20 

30 

40 

50 

60 

70 

80 

•0273a7 
054794 
•082192 
•109589 
•136986 
•164383 
•191781. 
•219178 

100 
200 
300 
365 

•273973 
•547945 
•821918 
1-000000 

5 
6 
7 
8 

J  of  a 
i  of  a 
|  of  a 

year=-25 
year=-5 
year=  75 

9 

•024657 

90 

•246575 

CASE  I.* 

Tfie  principal,  time,  and  ratio  given,  to  find  the  interest  and  amount. 

Rule. 

Multiply  the  principal,  time  and  ratio  continually  together,  and 
the  last  product  will  be  the  interest,  commission,  brokerage,  &c  to 
which  add  the  principal,  and  tbe  sqm  will  be  the  amount. 

•  This  is  a  contraction  of  the  General  Role  for  Simple  Interest.   If  the  inter- 
est  on  £30  or  $30  was  required  for  2  years  at  6  per  cent  by  the  general  rule, 
30x6  6* 

the  interest  is  X 2—30 X~X2=30X '06X2,  which  is  the  product  of 

100  1UU 

principal, ratio,  and  time.    And  the  amount=30+  30X'06X2=£33'6  or  $. 
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Examples. 

1.  Required  the  amount  of £537  10s.  at  £6  per  cent,  per  anoum, 
for  5  years  ? 

Principal  537*5 
Multiply  by  the  ratio=  -06 


Product  32  250 
Multiply  by  the  time=  5 

Interests  61 -260 
Add  the  principal=537-5 

Amoanl—698'75 
20 


_ —  —  15  00  An*.  £698  13s. 

Or,  537-5x  06x5+537 -5=>£  698  15a. 

2.  What  is  the  simple  interest  of  £917  16?.  at  £5  per  cent,  per 
annuum,  for  7  years  ?  Ans.  £321  4  7. 

3  What  is  the  amount  of £391  17s.  at£5|  per  cent,  per  annum, 
for  3}  years  ?  Ans.  £449  3  1}. 

4.  What  is  the  amount  of  £235  3s.  9d.  at  £4}  per  cent,  per  an- 
num, from  March  5th,  1784,  to  Nor.  23d,  1784  ? 

Ans.  £244  0  8f 

5.  If  my  correspondent  is  to  have  £2£  per  cent ;  what  will  hU 
commission  en  £735  15s.  amount  to?  Ana.  £19  \%  10£. 

6.  What  will  be  the  interest  and  amoqnt  of £445  10s.  in  .3  years 
and  129  days,  at  £8£  per  cent,  per  annum  ? 

Ans.  Interest,  £126  19  8±,  and  the  amount =£572  9  8f 

7.  If  a  broker  disposes  of  a  cargo  for  me,  to  the  amount  of £637 
JO*,  on  commission  at£l£  per  cent  and  procures  me  another  car^o 
*fthe  value  £817  15s.  on  commission  al£]j  per  cent.  ;  what  will 
his  commission,  on  both  cargoes,  amount  to  ?       Ans.  £22  5  7. 

8.  What  is  the  simple  interest  of  $66-666  for  1}  years  at  7  per 
cent.?  Ans.  $8  16c.  6m. 

9.  Find  the  amount  of  $1  for  9  years  and  200  days,  computing 
interest  at  7  per  cent.  ?  Ans.  $1  66c.  Cm. 

10.  What  is  the  interest  of  $236  at  5  per  cent,  for  one  year  and 
300  days? 

It.  Required  the  interest  on  $6485  at  6  per  cent,  for  two  years, 
six  months  and  ?0  days. 

CASE  II.  ■    •  • 

The  amount,  titMf  and  ratio  given,  to  find  the  'principal-. 

KCLE. 

Multiply  the  ratio  by  the  time ;  add  unity  to  the  product  for  a 
divisor,  by  which  sum  divide  the  amount,  and  the  quotient  will  be 
the  principal.* 

*  In  the  demonstration  of  the  Rule  for  Case  I.  it  was  proved  that  the  amount 
---the  principal  added  to  the  product  of  the  principal,  ratio,  and  time,  or,  takiog 
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Examples. 

1.  What  principal  will  amount  to  £1045  Ms.  in  7  years,  at  £5 
per  cent,  per  annum  ? 

Ratio=06 
Multiply  by  tbe  titne=  7 

Product='42 
Add  1- 

Dmsor=l-42)10457(736.4084+=£736  8  2. 
1046-7 

Or,   =£736  8  2  Ans. 

•06x7+1 

2.  Wh^t  principal  will  amount  to  £3810,  in  6  years,  at  £4£  per 
cent,  per  annum  ?  Ans.  £3000. 

3.  What  principal  will  amount  to  £666  9s.  0}  in  3£  years,  at 
£  5}  per  cent,  per  annum  ?  Ans.  £563. 

.  4.  What  principal  will  amount  to  £335  7s.  3d.  in  3  years  and  97 
days,  at £9J  per  cent,  per  annum?  Ans. £255  19  0*. 

CASE  III. 

The  amount,  principal,  and  time  given,  to  find  the  ratio. 
Rule., 

Subtract  tbe  principal  from  the  amount ;  divide  (he  remainder 
-  by  the  product  of  the  time  and  principal,  and  the  quotient  will  be 
the  ratio.* 

Examples. 

1.  At  what  rate  per  cent,  will £543  amount  to £705  18s*.  in  o 
years?  From  the  amount=705  9 

Take  the  principal=543 

Divide  by  543x5=2715)162.90(  00 
162-90  4 


the  same  example,  the  amount,  33*6=304-30  X'ObX  2*  or  which  is  the  tame 

things  1  -f  -Uo  X %  X  30.   Divide  both  by  the  same  quantity,  1 + -06  X  2,  and  the 

•         ,  ,      i      u  33^6       1+  06X2X30 

expression  wdl  still  be  equal,  and  we  have  ^ —  •  then 

33*6 

cancel  the  equal  terms  in  the  last  fraction,  and  — -=30,  tfcat  is,  the  a- 

1  -f~  *UO  X  ♦ 

mount  divided  by  the  product  of  the  ratio  and  time  increased  by  1,  gives  a  quo- 
tient, which  is  the  principal.  The  same  may  be  shown  in  any  other  example, 
and,  hence  the  rule  is  general. 


*  Under  case  I.  it  was  shown  that  the  amount,  33-6=304- 30  X  -uo  X2.  Take 
the  principal,  30,from  both  sides  and  33  6— 30=30  X  '06  X  2,  or  3*6=30  X  2  X  06. 

,    3-6  30X2X-0K 

Divide  both  parts  by  the  product  of  time  and  principal,  and  <  ^=  

or  — ^KW,  the  ratio,  and  illustrates  the  nls.  • 
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705-9—543 

Or,  ^=-06=£6  Aits. 

543*5 

2.  At  what  rate  per  cent,  will  £391  17s.  amount  to  £449  3s.  lfi. 
74qr.  in  3£  years  ?  Ans.  £4|. 

3.  At  what  rate  per  cent,  will  £413  12s.  6d.  amount  to  £546  4s. 
iO|d.  in  4}  years?  Ans.£6j. 

4.  At  what  rate  per  cent,  will  £3000  amount  to  £3810  in  6  years  ? 

Ans.  £4  f 

CASE  IV. 

The  amount,  principal,  and  rate  per  cent  given,  to  find  the  time. 

Rule. 

Subtract  the  principal  from  the  amount  ;  divide  the  remainder 
by  the  product  of  the  ratio jand  principal;  and  the  quotient  will 
be  the  time.* 

EXAMPLES." 

1.  In  what  time  will  £543  amount  to  £705  lCs.  at  £G  per  cent, 
per  annum  ? 

From  the  amoo  nf =705-9 
Take  the  principal=543 

Divide  by  543X -06 =*32- 58)  162-9(5  years,  Ans. 

162  9 

2.  In  what  time  will  £3000  amount  to  £3810,  at  4£  per  cent, 
per  annum  ?  Ans.  6  years. 

3.  In  what  time  will  £391  Us.  amount  to  £449  3s.  ljd.  at  £4J 
per  cent,  per  annum  ?  Ans.  3J  years. 

To  find  the  Interest  of  any  Sttm,  at  6  per  cent,  per  annum,  for  any 
«  number  of  months. 

Rule. 

If  the  months  be  an  even  number,  multiply  the  principal  by  half 
that  number ;  and  if  the  months  be  uneven,  halve  the  even  months, 
to  which  annex  ;  thus  the  half  of  19  is  9-5  ;  and  multiply  the 
principal  as  before,  dividing  by  100  or  cutting  off  two  figures  more 
at  the  right  hand,  than  there  are  decimals  in  both  factors,  which 
reduce  to  farthings,  each  time  cutting  off  .as  at  first. 

4.  What  is  the  interest , of  £345  16s.  6d.  for  9  years  and  11 
months,  at  6  per  cent,  per  annum  ? 

m             3-6      30X-06  X2      ,     3-6      ^  t  .  .       ...  , 

•  Also,  t  =  ■  ■     ■        and   r=2,  the  time,  and  is  an  jtfuttra- 

tion  of  the  Rule  for  Gate  IV. 
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966 


Y.  jo. 
9  11 
12 

345-825    2)119  months. 

59-5   

■  59-5=4  No.  of  month?. 

1729125 
3112425 
1729125 


j£205'765875=rJC205  15  3|  Ans. 
Principal  JS345  16  6 

Amounl=Je551  11  9^ 

A  Tabit  of  decimal  parts  for  every  day  in  the  twelfth  part  of  a  year, 
which  consists  of  36 5 J  days. 

|  ddAfx.  \dec.  pt».\  day*,  \dec.  pts.\  days^dcc.  pt*.\  day*.  \dec.  pt*.\  day 9.  \dec.  pis.\ 


1 

•033 

7 

•230 

13 

•427 

19. 

•624 

25 

•£21 

2 

•066 

8 

•263 

14 

•460 

20 

•657 

26 

•854 

3 

•098 

9 

•296 

15 

•493 

21 

•690 

27 

•887 

4 

131 

10 

•328 

16 

•526 

*  22 

•723 

28 

•920 

5 

•164 

11 

•361 

17 

•558 

23 

•756 

29 

•953 

6 

•197 

12 

•394 

18 

•591 

24 

•788 

30 

•986 

To  find  tftf  Interest  of  any  Sum,  either  for  Months,  or  Months  and 
Days  at  6  per  cent,  per  annum. 

Rule. 

Multiply  the  principal  by  the  number  of  months,  (or  months  ami 
part*,  answering  to  the  given  number  of  days  in  the  table)  and  cut 
off  one  figure  at  the  right  hand  of  the  product  more  than  is  re- 
quired by  the  rule  in  decimals /and  the  product  will  be  the  inter- 
est for  the  given  time,  in  shillings  and  decimal  parts  of  a  shilliog.* 

f  Jn  the  Jfotc,  under  the  General  Rule  for  Simple  Interest,  it  is  shown  that 
when  the  Rate  is  6  per  cent,  the  product  of  the  principal  and  tuitf  the  number 
of  months  divided  by  lOO,  gives  the  Interest.  Whence,  the  product  of  the  prin- 
cipal and  the  number  of  months  divided  by  100,  must  give  turice  the  Interest. 

•  *  30*5  X 17 

Let  then  the  principal  £30-5  be  put  to  interest  for  17  months..  Then  — 

=£5M85-*^X£2*5D2&=twice  the  interest,  and  the  interest  is  2*5925.  Multi- 
ply by  2fr  and  the  interest  will  be  reduced  to  shillings  and  thetlecimal  parts  of 
30*5x17x20 

a  ahillins:,  and  we  have  ^    -=r2x£2*5<KSx20:    Divide  by  2,  and 


30*5X17X10 

100 
30*5X17 


100 

=£2*6925  X '20,  and  dividing  both  parts  of  the  fraction  by  10, 


10 


:JC2*5925X  20»  that  is,  multiply  the  principal  by  the  number  xtf  months 

and  divide  the  product  by  10,  or,  cut  oT  onlv  one  figure  more  than  the  rule  for 
K  k 
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EXAMPLES. 

1.  What  is  the  interest  of  2.  What  is  the  interest  of 
£  100,  for  a  yeat  ?  £250  10s.  for  19  months  and  ? 

Principal=100  days? 
Mult,  by  the  montbs»i2  Pri rtci pal  =  £260-5 


Ana.  s.l20|0=£6 


Time=  19-23 


7516 

AVe.  This  Tahle  may  also  be  5010 
used  for  the  parts  of  a  year,  in  22545 
Compound  Interest,  after  hating  2505 

worked  for  whole  years.  The  

shillings, &c.  in  the  principal  must  An*.  s.481-7115 

first  be  reduced  to  the  decimal  =  £24  1  8£ 

of  a  pound. 

Another  Method  of  calculating  Interest  for  Months*  at  £6  per  cent. 

per  annum* 

Rule. 

If  th£  f>rrhfcitpal  consists  of  pounds  only,  cut  off  the  nhit  figure 
and,  as  it  then  stands,  it  will  be  the  interest  for  one  month  in  shil- 
lings end  decimal  parts  :— If  it  consist  of  pounds,  shillings,  fcc.  re- 
duce  the  shillings,  &c.  to  decimals,  which,  with  the  unit  figure  of 
the  pounds,  will  be  decimal-  parts  of  a  shilling.* 

Examples. 

I.  What  is,  tl?e  interest  of  2.  What  Is  the  interest  of 
£  175,  for  5  months  ?  £  255  16s.  for  7  months  ? 

£175=17-5  shill.=interest  for  Shill. 
1  month.  17-5        £255  16=25-58  int.  for  1  mo. 

Multiply  by  the  time=     5  1 

2(0)87-5  2j0)179  06 

Ans.=£4  7  6  Ans.  £8  19  0} 

decimals  requires,  and  you  have  the  interest  in  shillings  and  decimal  part-  of  a 
shilling.  If  there  be  months  and  days,  the  days  being  made  decimals  from  the 
table,  the  same  rule  would  manifestly  apply. 

*  This  rule  is  only  a  contraction  of  the  following  process  by  the  Doable  Rule 
of  Three,  to  find  the  interest  of  any  sum,  e.  g.  £36i  for  1  month. 
As  100  :  6  ::  36 

12  :     ::  1  month  :  the  interest. 

H*nce  «!  18^68.  the  interest  for  1  month.   But  fx36x?Q  ^ 

12X100  1^X100 
.  the  interest  in  shillings,  or  shillings  and  decimals,  and  cancelling  the  equal  part*, 
6X36  X  20    1X36  X  2   1X36x1    3C   .     '  „.        „  ,       "  • 

™ havc       ^-^kt  =~r^  =ir*'G 

cunals  of  a  pound,  the  rule  would  be  equally  correct* 
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SIMPLE  INTERIM  IN  FEUERAl  MONEY. 
Problem  I. 

When  the  principal  is  given  in  New  England  pounds,  shillings,  4rc 
and  the  annual  interest  is  required  in  federal  money,  at  6  per  cent* 

Rule. 

Reduce  the  shillings,  &c.  to  their  equivalent  decimal,  by  iospee- 
(ion,  divide  the  whole  by  6,  and  the  quotient  is  the  annual  inter- 
est: Or,  multiply  the  principal  by  2,  and  the  product  (having  the 
unit  figure  of  the  pounds  cut  off)  will  be  the  interest  as  before* 

Examples. 

1 .  Required  the  annual  interest  of  £6(7  3s.  7£d.  %i  6  per  cent.  ? 

3*.  =  15  *  5)517181 

7|d.5=  030   D.    c.  m. 

Excess  ofJ2=;-001  103-436;=  103  43  6  Ans. 

 :  Or,  517181 

•181  2 

  D.    C.  ID. 

103^4362=103  43  6ft. 

2.  Required  the  annual  jntereet  of  £l,  in  cents  ? 

Ans.  20  cents. 

Problem  II. 

When  the  principal  is  given  in  New  England  currency,  and  the  in- 
terest and  amount  art  required  in  federal  money  at  6  per  cent. 

Rule. 

Reduce  the  New  England  fnoney  to  federal,  then  divide,  the 
principal  by  20  and  that  quoti?n{  by  5 ;  add  those  quotients  to- 
gether, and  they  are  the  interest j  or  add  them  to  the  principal, 
and  their  sum  is  the  amount. t 

Examples^ 

1.  Required  the  amount  of  £425  16$.  BJd.  for  1  year,  at  6  per 
dent.? 

*  This  rule  is  a  contraction  of  the  following1  process.   By.  the.  General  Rale 

•                     5r7*181  X6 
fur  Simple  Interest  (in  the  first  example)  the  annual  interest==  — — - 

This,  multiplied  by  20,  would  be  reduced  to  shillings  and  decimals  of  a  shilling, 
and  divided  by  6,  would  be  reduced  to  dollars  and  decimals  of  a  dollar.  Then, 

^•18ix6X2o J^-ieixi^Bi  ,  ; 

100  X  6  5X1'  5    '     *  U  • 

o,  *HJ^^=^ 

t  Dividing  the  principal  by  20,  gives  the  interest  at  5  per  cent,  because  5  is 
one  twentieth  of  a  hundred  <  then  dividing  this,  quotient  by  5,  evidently  giv*a 
the  interest  for  1  per  cent.  Then,  as  5-f  1=6,  the  sum  of  the  two  quotients  will 
be  the  interest  at  6  per  cent. 

Interest  at  6  per  cent,  may  often  be  calculated  most  easily,  by  finding  the  in- 
terest at  3  per  cent,  and  adding  one  fifth  of  this  interest  to  itself  for  6  percent. 
And  add  two  fifths  of  it  to  itself,  am|  you  have  the  interest  at  7  per.  cent. 


2t>d  SIMPLE  INTEREST  BY  DECIMALS. 

EXAMPLES. 

1.  What  is  the  interest  of  2.  What  is  the  interest  of 
£  100,  for  a  year  ?  £250  lOs.  for  19  months  and  7 

Principal=100  days  ? 

Mult,  by  the  months»  12  Priricipal=  £250<5 

Tirae=  \9-%3 


Ans.  8.120)0=  £6 


7516 

jVote.  This  Tahle  may  also  be  £010 
used  for  the  parti  of  a  year,  in  22545 
Compound  Interest,  after  hating  2505 

worked  for  whole  years.    The  -  

shillings, &c.  in  the  principal  must  An.«.  s.481-7115 

first  be  reduced  to  the  decimal  ~  £24  1  8-J- 

of  a  pound. 

Another  Method  of  calculating  Interest  for  Months,  at  £6  per  cent. 

per  annum* 

Rule. 

If  th&  f>rrhci*pal  consists  of  pounds  only,  cut  off  (he  unit  figure;, 
and,  as  it  then  stands,  it  will  be  the  interest  for  one  month  in  shil- 
lings and  decimal  parts :— If  it  consist  of  pounds,  shillings,  fcc.  re- 
duce the  shillings,  &c.  to  decimals,  which,  with  the  unit  figure  of 
the  pounds,  will  be  decimal-  parts  of  a  shilling.* 

Examples. 

1.  What  is.  tt?e  interest  of  2.  What  Is  the  interest  Df 
£175,  for  5  months?  £255  16s.  for  7  months  ? 

£175=17-5  shM.=interest  for  Shill. 
1  month.  17-5        £255  16=25*53  int.  for  1  mo. 

Multiply  by  the  time=     5  7 

2(0)87-5  2)0)179  06 

Ans.=£4  7  6  Ans.  £8  19  OJ 

decimals  requires,  and  }*ou  have  the  interest  in  .shillings  and  decimal  parts  of  a 
shilling.  If  there  be  months  and  days,  the  days  being  made  decimals  from  the 
table,  the  same  rule  would  manifestly  apply. 

*  This  rule  id  only  a  contraction  of  the  foltowing  process  by  the  Doable  Rule 
of  Three,  to  find  the  interest  of  any  sum, e.g.  £36*  for  1  month. 
As  100  :  6  ::  36 

12  :     ::  1  month  :  the  interest 

6  X  36  y  nj>  w  Q/\  . 

Hence  — ttt^— £  l8rf'6s.  the  interest  for  1  month.   But  ■       ■  r 
12X100  12X100 
.  the  interest  in  shillings,  or  shillings  and  decimals,  and  cancelling'  the  equal  part?, 
6  X36  X  20    1X36  X  2    1x36x1    36   „  „  •  ¥r  ^      •  v 

™baVCTixlM=-^  Iftherebedc 
cunals  of  a  pound,  the  rule  would  be  equally  correct* 
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SIMPLE  JNTER&W  IN  FEUERAl  MONEY. 
Problem  I. 

When  the  principal  is  given  in  New  England  pounds,  shillings,  $c. 
and  the  annual  interest  is  required  in  federal  money,  at  6  per  cent. 

Rule. 

Reduce  the  shillings,  &c.  to  their  equivalent  decimal,  by  inspec- 
tion j  divide  the  whole  by  6,  and  the  quotient  is  the  annual  inter- 
est :  Or,  multiply  the  principal  by  2,  and  the  product  (having  the 
unit  figure  of  the  pounds  cut  off)  will  be  tjie  interest  as  before.* 

Examples. 

1 .  Required  the  annual  interest  of  £617  3s.  7£d.  %l  6  per  cent.  ? 

3*.=-15  '    5)517181  . 

7id.=  030    D.    c.  m. 

E*Cf>ss  of  12^001  103-436==  103  43  6  Ans. 

'   1  Or,  517181 

•181  2 

—    D.  c.  m. 
103-4362=103  43  6ft. 

2.  Retired  the  annual  jrtterest  of  £l,  in  cents  ? 

Ans.  20  cents. 

Problem  II. 

When  the  principal  is  given  in  New  England  currency,  and  the  in- 
terest and  amount  are  required  in  federal  money  at  6  per  cent. 

Rule. 

Reduce  the  New  England  poney  to  federal,  then  divide,  the 
principal  by  20  and  that  quotient  by  5 ;  add  those  quotients  to- 
gether, and  they  are  the  interest  \  or  add  them  to  the  principal, 
and  their  sum  is  the  amount. t 

Example^. 

1.  Required  the  amount  of  £425  16$.  8£d.  for  1  year,  at  6  per 
cent.? 

*  This  rule  is  a  contraction  of  the  following  process.   By.  the  General  Rale 

•          ■  »  ■  5r7*l8lx6 
for  Simple  Interest  (in  the  first  example)  the  annual  interest==  — — - 

This,  multiplied  by  20,  would  be  reduced  to  shillings  and  decimals  of  a  shilling, 
and  divided  by  6,  would  be  reduced  to  dollars  and  decimals  of  a  dollar,.  Th*n, 
;M7-181X6X20   517-181X1    517  181      .M  Aey  n9 

100X6  '10X1  10  .  * 

t  Dividing  the  principal  by  20,  gives  the  interest  at  5  per  cent,  because  5  is 
one  twentieth  of  a  hundred*  then  dividing  this,  quotient  by  5,  evidently  giv*»* 
the  interest  for  1  per  cent.  Then,  as  5+1=6,  the  sum  of  the  two  quotients  will 
be  the  interest  at  6  per  Cent. 

Interest  at  6  per  cent,  may  often  be  calculated  most  easily,  by  finding  the  in- 
terest at  3  percent,  and  adding  one  fifth  of  this  interest  to  itself  for  C  percent. 
And  add  two  fifths  of  it  to  itself,  ami  yon  have  the  interest  at  7  per  cent. 


SW     INTEREST  ON  BONDS  AND  OBLIGATIONS. 


•8  3)425035 
■034  20)1419-450 
•001  5)70-9725 

 .  14-1945 

•835   D.    c.  m. 

1504"617O=el504-61  7.  An* 
'  2.  Required  the  amount  of  41  IS  4s.  6d.  for  one  year  ? 

Ans.  $3p6  52c  7m.  9dec. 

Problem  III. 

When  the  principal  is  New  England  currency,  and  the  monthly  tfl- 
terest  is  required  in  federal  money. 

Rule. 

Reduce  the  shillings,  &c.  to  decimals,  by  inspection,  then  sepa- 
rate the  right  hand  figure  of  the  pounds  with  the  decimals,  divide 
by  6,  and  the  quotient  is  the  answer  in  dollars,  cents,  &c* 

Example. 

Required  the  monthly  interest  of  4425  16s.  8£d.  in  federal  mo* 
ney?  -8 

•034  6)42-5835 

•001  ■  D.  c.  m. 

  7  09725=7  09  7J  Ans. 

4*835 

INTEREST  ON  BONDS  AND  OBLIGATIONS, 

HAVING  PARTIAL  PAYMENTS  ENDORSED. 

As  there  is  much  diversity  of  opinion  relative  to  the  computation 
oflawful  interest  in  these  cases,  several  Rules  will  be  given,  con- 
nected  with  the  practice  of  the  Courts  of  several  of  the  States. 
The  difference  of  the  rules  depends  on  the  principle  assumed  iu 
respect  to  the  time  when  interest  becomes  due. 

Role  I. 

The  following  rule  is  generally  thought  to  allow  too  little  inter- 
est.   It  is,  however,  adopted  in  some  of  the  States. 

Find  the  amount  of  the  principal  and  interest  for  the  whole  time  ; 
then  find  also  the  amount  of  each  endorsement  for  the  time  it  has 
been  paid.  From  the  first  amount  deduct  the  sum  of  the  amounts 
of  the  several  endorsements,  and  the  remainder  is  the  balance  due. 

This  rule  involves  the  following  points ; 

1.  Interest  is  not  due  until  th*  obligation  id  paid. 

*  This  rule  is  a  contraction  of  the  following  process.   ~  —  the 

.    •    ,  •    in  425-835X20X6    425*35X1X1  42.vn£ft 

principal  m  dolls.  Then  —  ,  r— =«  =r  % 

r  6X100X12  1X10X6         10X6  b 

the  monthly  interest  in  dollars  and  decimals  of  a  dollar. 
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2.  Hence,  interest  must  be  allowed  on  the  endorsements  from 
the  time  the j  were  severally  made. 

Note.  A  shorter  method  of  computing  interest  according  to  (his 
rale,  may  be  seen  in  examples  16  and  17  of  Simple  interest.  The 
absurdity  of  this  role  may  be  seen  in  the  following  manner.  Sup- 
pose 1  borrow  $100  at  6  per  cent,  for  ten  years,  and  pay  six  dol- 
lars at  the  end  of  each  year,  what  will  be  due  at  the  end  of  10 
years  2  The  amount  of  $100  is  $160.  But  the  first  endorsement 
of  $6  has  borne  interest  for  9  years ;  the  second,  for  8  years ;  the 
third,  for  7  years,  and  so  on  ;  so  that  six  dollars  have  in  fact  been 
drawing  interest  for  forty  five  years,  and  thus  produced  $16*20  of 
interest.  This,  added  to  the  nine  endorsements  of  $6  each,  gives 
$70-20.  That  is,  while  I  have  paid  only  the  annual  interest  of  $6, 
the  principal  -has  actually  been  reduced  $16*20.  By  paying  $6 
annually  for  25  years,  and  computing  interest  on  the  several  en- 
dorsements by  this  role,  the  whole  principal  would  be  paid,  and 
the  lender  would  be  indebted  to  the  borrower  the  sum  of  $2,  while 
in  fact  the  lender  had  received  no  part  of  the  sum  lent. 

Rule  If. 

The  following  rule  was  drafted  by  the  late  Judge  Sedgwick,  and 
ordered  by  the  Court  of  Common  Fleas  for  the  County  of  Berk- 
shire in  1791,  and  is  the  Rule  now  used  by  the  Courts  of  Massa- 
chusetts. 

"  On  all  contracts  carrying  interest,  on  which  partial  payments 
may  have  been  made,  the  principal  sum  with  the  interest  thereof 
shall  be  formed,  at  the  time  of  payment,  into  an  aggregate  sum, 
from  which  shall  be  deducted  the  sum  paid,  if  one  year's  interest 
shall  have  become  due,  and  if  not,  then  the  interest  shall  be  cast 
to  the  end  of  the  year,  and  the  aggregate  formed  as  aforesaid,  and 
from  the  same  the  payment  or  payments  and  the  interest  thereof 
from  the  time  or  times  of  payment  shall  be  deducted,  and  the  bal- 
ance or  balances  thus  formed  shall  hear  interest,  and  so  from  time 
to  time,  provided,  that  in  no  instance,  interest  shall  be  cast  on  a 
greater  sum  than  the  principal  sum  nor  on  any  interest  accrued." 

[Records  of  the  Court] 

This  rule  involves  the  following  principles. 

1.  That,  when  an  obligation  has  borne  interest  for  one  or  more 
years,  interest  is  not  due  at  intervals  of  time  (ess  than  one  year. 

2.  Interest  is  to  be  computed  to  that  endorsement,  which,  to- 
gether with  the  preceding  endorsement  or  endorsements  and  its 
or  their  interest  since  the  time  of  payment,  shall  be  equal  to  or 
exceed  the  interest  on  the  principal  when  this  endorsement  is 
made,  provided  one  year's  interest  shall  have  accrued.  The  re* 
mainder  is  a  new  principal,  on  which  interest  is  to  be  computed 
a*  before. 

3.  Interest  is  allowed  on  all  endorsements  from  the  time  of  their 
payment,  until  the  year  has  elapsed,  or  until  an  endorsement  U 
made  beyond  the  year,  which  with  the  preceding  endorsement  or 
endorsements  and  its  or  their  interest,  equals  or  exceed?  the  in- 
terest due  at  such  endorsement. 
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4.  Interest  is  not  allowed  'on  interest,  because  the  deduction, 
when  made,  is  intended  to  pay  the  interest-  then  doe,  and  tbe«x>> 
cess,  if  any,  goes  to  reduce  the  principal.  v 

5.  The  design  of  the  rule  is  to  give  lite  interest  as  nearly  annu- 
ally as  the  endorsements  trill  admit.  Bat  if  endorsements  are  not 
made  on  the  obligation,  the  rule  implies  that  the  interest  is 
not  due  until  the  obligation  U  paid  ;  and,  it  is  well  known,  that  the 
Courts  will  not  sustain  an  action  for  the  payment  of  the  interest 
from  year  to  year,  unless  the  obligation  contains  the  express  con- 
dition that  the  interest  shall  bzpaid  annually* 

Note.  In  the  *•  Scholar's  Arrthmetick/'  and  in  the  "  Mercan- 
tile Arithmetick,"  the  Rule,  said  to  be  established  by  the  Courts  of 
Massachusetts,  k  precisely  the  same  as  that  established  in  the  State 
oJTNew  Tork,  which  will  be  found  on  a  following  page.  It  will  be 
evident  from  a  comparison  of  the  preceding  Rule  and  that  of  New 
Tork,  that  the  computation  of  interest  mgM  to  he  considerably  dif- 
ferent in  the  two  States. 

Rule  HJ. 

The  following  Role  was  established  by  the  Superior  Court  of 
Connecticut  in,  1784. 

"  Compote  the  interest  to  the  time  of  the  first  payment,  }f 
that  be  one  year  or  more  from  the  lime  the  interest  commenced, 
«dd  it  to  the  principal,  and  deduct  the  payment  from  the  sum  total. 
If  there  be  after  payments  made,  compute  the  interest  on  the  bal- 
ance due  to  the  neit  payment,  and  then  deduct  the  payment  as 
above ;  and,  in  like  manner  from  one  payment  to  another,  till  all  the 
payments  are  absorbed ;  provided,  the  time  between  one  payment 
and  another  be  one  year  or  more.  But  if  any  payment  be  made  be- 
fore one  year's  interest  hath  accrued,  then  compote  the  interest  on 
the  principal  sum  due  on  the  obligation  for  one  year,  add  it  to  the 
principal ;  and  compute  the  interest  on  the  sum  paid,  from  the  time 
it  was  paid,  up  to  the  end  of  the  year,  add  it  to  the  sum  paid,  and  de- 
docf  that  sum  from  the  principal  and  interest,  added  as  above.  If 
any  payments  be  made  of  a  less  sum  than  the  interest  arisen  at  the 
time  of  *nch  payment,  no  interest  is  to  be  computed  bat  only  on 
the  principal  sum,  for  any  period." 

This  Kulo  involves  the  same  principles  as  Rule  U.  with  the  fol- 
lowing, viz. 

That  if  an  endorsement  be  made  after  a  year's  interest  has  ac- 
crued, hut  which  is  less  than  this  interest,  it  shall  not  bear  interest 
like  the  endorsements  made  before  a  year's  interest  has  become 
due. 

Rule  IV. 

The  following  Rule  is  established  for  the  practice  of  the  Coorts 
in  the  State  of  New  York. 

"  The  Rule  for  casting  Interest,  when  partial  payments  have 
h>>ct)  made,  is  to  apply  the  payment,  in  the  first  place,  to  the  dis- 
charge of  the  interest  then  due.  If  the  payment  exceeds  the  in- 
terest, the  surplus  goes  towards  discharging  the  principal,  and  the 
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subsequent  interest  19  to  be  computed  on  the  balance;  of  principal 
Remaining  due.  (f  the  payment  be  less  than the  interest,  the  *ur- 
plus  of  interest  must  not  be  taken  to  augment  the  principal ;  but 
interest  continues  on  the  former  principal  until  the  period  when 
the  payments,  taken  together,  exceed  the  interest  due,  and  then 
the  surplus  is  to  be  applied  towards  discharging  the  principal ;  and 
interest  is  to  be  computed  on  the  balance  of  principal  as  aforesaid." 
{Johnson^  Chancery  Reports,  Vol.  I.  page  17.] 
This  Rule  contains  the  following  principles. 

1.  That  Interest  is  due  at  any  time  when  a  payment  is  made,  if 
the  payment  is  equal  to  the  interest  to  that  time  :  if  not,  the  pay- 
ment is  to  be  added  to  the  following  payment  or  payments,  until 
their  sum  is  equal  to  or  exceeds  the  interest  then  accrued,  and  the 
balance  is  a  new  ^principal. 

2.  Interest  is  not  allowed  on  any  endorsement. 

3.  Interest  is  not  taken  on  interest,  because  the  interest  is  due 
when  the  endorsement  or  endorsements  ate  made. 

Note.    Example  18  in  Simple  Interest  is  calculated  by  this  rule. 

Example.  I. 

.  To  be  calculated  according  to  the  preceding  Rules. 

For  value  received  I  promise  to  pay  James  Fenny  or  order  one 
thousand  dollars  on  demand  with  interest.  .  James  Gold. 

January  1st,  1815. 
The  endorsements  were, 
March  I,  1816,  received  on  the  above  Note,  75  dolls. 
July  1,  1816,  20  flo. 

.     Sept  1,  1817,  ?  *  20  do. 

Nov.  1,  1817,'    -  -       „     .  -     75,0  do. 

March  1,  1818,  -       -       -       -  100  do. 

What  is  the  balance  due  July  1st,  1818,  interest  being  allowed 
at  6  per  cent. 

$  By  Rule  I. 

1000     Principal,  f 
210     Interest  to  July  1,  1818,  being  3  J  years, 

1210     Amount  to  do. 


75     1st  endorsement  March  1,  1616, 

10-50  Interest  to  July  I,  1318,  being  2J  years, 

85-50  Amount. 


20     Sod  endorsement  July  1, 1816, 
2<40  Interest  to  July  1,  1818, 

22-40  Amount. 


20    3d  endorsement  Sept.  1,  MM?, 
1     Interest  to  July  1,  18 IS,  being  10 months. 


21  Amount. 
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750     4th  endorsement  Nov.  1,  1817, 
30     Interest  to  July  1,  FBI 8,  being  8  month?, 


780  Amount. 


100     5lh  endorsement  March  1,  1818, 
2     Interest  to  July  1,  1818,  being  4  months,  - 

102  Amount. 
1010-90  Amount  of  the  several  endorsements. 

19910  Balance  due  July  1,  1818. 

£  By  Rule  II. 

1000  Principal, 

70     Interest  to  1st  endorsement  March  1,  1816,  being  M 

 •  [months. 

1070     Amount  to  do.  - 

75     1st  endorsement — deduct, 

995     New  principal  March  1,  1816, 
99-50  Interest  to  4th  endorsement  Nor.  1, 1817,  being  SOmo. 

1094-50  Amount  to  do. 


20     2nd  endorsement  July  1,  1816, 
1*60  Interest  to  Nov.  1,  1817,  being  16  months, 

21-60  Amount  to  do. 


20     3d  endorsement  Sept  1,  1817, 

•20  Interest  to  Not*.  1, 1817,  being  2  months, 

20-20  Amount  to  do. 

750     4th  endorsement  Noy.  1,  1817, 
41-80  Sumofthe  amounts  of  the  two  preceding  endorsements. 

791-80  To  be  subtracted  from  1094-50. 


302  70  New  principal  Nov.  1, 1817, 
12  108  interest  to  July  1,  1818,  being  8  month*, 

314-808  Amount  to  do. 

100      5th  endorsement  March  1,  1818, 
2       Interest  to  July  1,  1818,  being  4  month?, 

102      Amount  to  do.  to  be  deducted  from  314-808. 


212  808  Balance  due  July  1,  1818. 
19910      Do.  by  rule  1. 

13  708  Difference. 
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$  By  Rule  III. 

1000  Principal, 
70       Interest  to  1st  endorsement, 


1070  Amount. 
75       1st  Endorsement* 


995       New  Principal  March  1,  1816, 
99-50   Interest  to  4th  endorsement,  being  SO  months, 


1094*60   Amount  to  do. 


20       2nd  endorsement, 
1*60  Interest  to  4th  endorsement, 


21  -60   Amount  to  do. 

20       3d  endorsement,  which  does  not  bear  interest,  because 

one  year's  interest  has  accrued  on  new  principal. 
750       4th  endorsement, 

791  -60    Deduct  from  1094-50, 


302-90    New  principal  ^of.  1>  1817, 
12-31*6  Interest  to  July  1,  1318,  being  8  months, 

315-21-6  Amouot  to  do. 


100        5th  endorsement,  % 
2       Interest  to  July  1, 1818, being  4  months, 

102       Amount— deduct  from  315*21-6. 


213-21-6  Balance  due  July  1,  1818, 
212-80  8  Do.  by  Rule  2. 

0-40  8  Difference, 
13  11-6  Do.  from  result  of  Role  I. 

$  By  Rule  IV. 

1000  Principal, 
70       Interest  to  1st  endorsement,  being  14  months. 

1070        Amount  to  do. 
75        1st  endorsement. 


995       New  principal  March  1,1816, 

19  90    Interest  to  July  1, 1816, 

1014-90   Amouot  to  do. 

20  2nd  endorsement  July  1,  1816. 

994-90   New  Principal  do. 

L  1 
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79  59-2  Interest  to  Nav.  1,  1817> 


1074-49-2  Amount  to  do. 


20       3d  endorsement, 
760        4th  do.  Nov.  1,  1817, 


-770       Sam  of  these  endorsements. 


304-49-2  New  principal  Nov.  1,  1817, 
6-08-9  Interest  to  March  1, 1818, 


310  58-1  Amount  to  do. 

100       5th  endorsement  do. 


210*58-1  New  principal  do. 
4-21-2  Interest  to  July  1,1818, 


214*79  3  Balance  due  do. 


15-69  3  Difference  between  this  result  and  that  by  Rule  f. 

1*98  5  do.  '    and  Rule  H. 

1-77-6  do.  and  Rule  lit. 

$  By  Rule  IV.  at  7  per  cent 

1000  Principal, 

1 98 -33  J  Interest  to  4th  endorsement  Nov.  1,1817, being  34m. 

1198-331  Amount  to  do. 

865  Sum  of  the  first  four  endorsements. 


333-33£    New  principal  Nov.  1,  J  817, 
7-77J    Interest  to  March  1,  1818, 


341-11  Amount. 

100         5th  endorsement, 


241*11     New  principal, 

5*62  59  Interest  to  July  1,  1810, 


246*73  59  Balance  due  do. 

Example  2. 

On  Jan.  1,  1816,  Samuel  Trusty  owed,  me  7751.,  on  which  t  was 
to  receive  interest  at  7  per  cent.  On  July  1,  he  paid  me  1001*  i 
on  Jan.  1  1817,  25).;  on  Sept;  1,251.;  on  March  1,  1818,  251.; 
on  July  1,  1819,  101. ;  on  Sept.  1,  3901;  and  on  Jan.  1,  1621, 
the  balance  :  What  was  the  balance  by  the  four  preceding  rules 
and  what  is  the  whole  interest  paid  ? 

Bv  Rule  1  $  B»>**c«  £3** 

»J  uuie     $  Whole  interest  pai<TJBl84-508f  - 

Bv  Rule  »  $  Balance  £410  3444' 

i>y  ituie     j  Wholc  inlcreaJ  paid X2 10  3544. 
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By  Rule  3. 


I  Balance  £410-471S2f . 

1  Interest  £210  4718$. 

Rf  r>nlm  4  i  Balance  £418-487+. 
By  Kale  4.  j  ^b  612+# 

Example  3. 

I  gare  a  promissory  note  to  A.  D.  March  1,  1817,  for  $350. 
On  Dec.  1, 1  paid  $150;  on  April  1,  1818,  $35  ;  on  June  1,$10; 
Jan.  1,  1819,  $40  ;  Dec.  !,  $65  ;  aod  March  1,  1820,  a  settlement 
was  made.  To  whom  was  a  balance  due,  and  how  much,  comput- 
ing interest  at  6  per  cent  by  the  last  three  rules  ?  Ans. 


DISCOUNT 


IS  an  allowance  made  for  the  payment  of  any  sum  of  money, 
before  it  becomes  due,  and  is  the  difference  between  that  sum,  due 
some  time  hence,  and  its  present  worth. 

The  pretent  worth  of  any  sum  or  debt,  due  some  time  hence,  is 
such  a. sum,  as  if  put  to  interest,  would  in  that  time  and  at  the  rate 
per  cent  for  which  the  discount  is  to  be  made,  amount  to  the  sum 
or  debt  then  due. 

Rous  I  * 

As  the  amount  of  £100  for  the  given  rate  and  time  is  to  £100  ; 
so  is  the  given  sum  or  debt  to  the  present  worth. 

*  That  an  allowance  ought  to  be  made  for  paying  money  before  it  becomes 
due,  which  is  supposed  to  bear  no  interest  till  after  it  is  due,  is  very  reasonable ; 
for  if  I  keep  the  money  in  my  own  hands  till  the  debt  shall  become  due,  it  is  plain 
I  may  make  an  advantage  of  it  by  putting  it  out  to  interest  for  that  time ;  but  if 
I  pay  it  before  it  is  due,  I  give  that  benefit  to  another ;  therefore  we  have  only 
to  inquire  what  discount  ought  to  be  allowed.  And  here,  many  suppose  that, 
since  by  not  paying  till  it  becomes  due  they  may  employ  it  at  interest ;  there- 
fore, by  paying  it  before  due.  they  shaU  lose  that  interest,  and  for  that  reason  all 
such  interest  ought  to  be  discounted  ;  but  the  supposition  is  false,  for  they  can- 
not be  said  to  lose  that  interest  till  the  time  arrives,  when  the  debt  becomes  due ; 
whereas  we  are  to  consider  what  would  be  lost,  at  present,  by  paying  the  debt 
before  it  becomes  due ;  this  can,  in  point  of  equity,  be  no  other  than  such  a  sum, 
which  being  put  out  at  interest  till  the  debt  shall  become  due,  would  amount  to 
the  interest  of  the  debt  for  the  same  time.  It  is  besides  plain,  that  the  advan- 
tage arising  from  discharging  a  debt  diie  some  time  hence,  by  a  present  payment, 
according  to  the  principles  above  mentioned,  is  exactly  the  same  as  employing 
the  whole  sum  at  interest  till  the  time  when  the  debt  becomes  due,  arrives  :• 
for,  if  the  discount  allowed  for  present  payment  be  put  out  ajt  interest  for 
that  time,  its  amfnmt  will  be  the  same  as  the  interest  of  the  whole  debt  for  the 
same  time;  thus  the  discount  of  £  106, due  one  year  hence,  reckoning  interest 
at  £6  per  cent,  will  be  £6,  and  £6  put  out  to  interest  at  £6  per  cent,  for  one 
year,  will  amount  to  £6  7s.  £}d.  which  is  exactly  equal  to  the  interest. of  JE106*» 
for  one  year  at  £6  per  cent. 

The  truth  of  the  rule  for  working  is  evident  from  the  nature  of  Simple  Inter- 
est ;  for  since  the  debt  may  be  considered  as  the  amount  of  some  principal  (call- 
ed here  the  present  worth)  at  a  certain  rate  per  cent,  and  for  the  given  time, 
that  amount  mart  be  in  the  same  proportion  cither  to  its  principal  or  interest, 


27*  DISCOUNT. 

Subtract  the  present  worth  from  the  gives  sum,  and  the  remain- 
der will  be  the  discoimt  required. 

Or,  As  the  amount  of  £100  for  the  given  rafe  and  time,  is  to  the 
ioterest  of  £100  for  that  time :  so  is  the  given  sum  or  debt  to  the 
discount  required. 

Or,  In  federal  money,  divide  the  given  sum  by  the  amount, of 
$100  for  the  given  time  and  rate  ;  point  off  from  the  right  of  the 
quotient,  two  places  less  than  in  division  of  decimals  for  the  pres- 
ent worth. 

Examples. 

I.  What  is  the  discount  of  J  $%1  ]9  ^  £  ^  £  n(  per 
Interest  of  £100  per  annum=5  10 


2  years. 


11 

Add  100 


  £      £^  ».     £  s.  d. 

As  £111  :  11  ::  635  17  :  63  0  2  disc.  Aos. 
£     £       £    s.     £    a.  d. 
Or,  As  111  :  100  ::  635  17  :  572  16  9{  present  Worth. 
£.  *.      £    a.  d.     £  s.  d. 
And  635  17—572  16  9^63  0  2J  disoount 

IN  FEDERAL  MONET. 

$      $       $     c.    ^    c.  m.  " 
As  III  :   U     2119  50  :  210  04  0^= discount.  Or, 
21195X100 

As  111  :  100    2119  50  :  jyj  =  $1909  45c*  9|m.=* 

present  worth;  and  2119*5— 1909  4595—210  0405=dtscount  as 
before. 

2119-5 

Or,  Tff" =19*094595  -r  and  1909  4595= present  worth,  as  be- 
fore. 

2.  What  is  the  present  worth  of  $350  payable  in  half  a  year, 
discounting  at  6  per  cent,  per  annum  ?       An*.  $339  80c.  5m. 

3.  What  is  the  present  worth  of  £65,  due  15  months  hence,  at 
£6  per  cent*  per  annum  ?  Ans.  £60  9s.  3£d, 

4.  What  is  the  discount  on  £97  10b.  due  January  22,  (his  being 
September  7th,  reckoning  interest  at  £5  per  cent.  ? 

Aus.  £1  15  IK 


as  the  amount  of  any  other  sum,  at  the  same  sate,  and  for  the  same  time,  to  its 
principal  or  interest. 

In  common  cases,  the  interest  is  taken  for  the  discount,  the  parties  not  attend- 
ing to  the  real  difference  between  dkcount  and  interest.  Thus  $JO0  discounted 
iu  this  way  for  a  year  at  6  per  cent,  or  $6  is  takes  out,  and  the  person  receives 
$94.  If  ho  were  to  lend  the  * 94  on  interest  for  a  year  at  the  same  rate,  ha 
Would  receive  of  interest  <* 5  (Wets,  or  2(J  cents  less  than  the  above  discount, 
which  is,  in  fact,  discounting  at  6jl  per  cent,  or  nearly  6*4  per  cent,  instead  of 
6  per  cent. 

In  Bank  Discount,  the  interest  is  considered  a»  the  discount. 


ABBREVIATIONS  IN  DISCOUNT. 


5.  What  ready  money  will  discbarge  a  debt  of  $1595  doe  5 
months  and  twenty  days  hence,  at  6  per  cent.  ? 

Ana.  $1641  32c.  6m. 

6.  Bought  a  quantity  of  goods  for  $250,  ready  money,  and  sold 
them  for  $300  payable  9  months  hence :  What  was  the  gain,  in 
ready  money,  supposing  discount  to  be  m*de  at  6  per  cent.  ? 

Ans.  $37  8c.  l{m. 
7;  What  is  the  present  worth  of  $960,  payable  as  follows  ;  viz. 
■J  at  3  months,  j  at  6  months,  and  the  rest  at  9  months,  supposing 
the  discount  to  be  made  at  6  per  cent.  ?  Ans.  $936  70c. 

B«Ji  If. 

As  any  sum  of  money,  at  6  per  cent,  per  annum,  will  double,  at 
simple  interest,  in  200  months  ;  therefore, 

To  200  add  the  number  of  months  for  which  the  discount  is 
required,  by  which  sum  divide  the  product  of  the  money  and  lime, 
(in  months,;  and  the  quotient  will  be  the  discount. 

Examples. 

'  1.  What  is  the  discount  of  $150  75c.  for  a  ye*r  ? 
200  150-75 
+  12  X12 

  $  c.  tn. 

212)18O9-00(8'533=8  53  3  discount,  Ans. 
1696 


150*76 
8-533 


Present  worth  142  217 


4 

2.  What  is  the  present  worth  of  $426  55c.  at  6  per  cent,  (o  be 
paid  8  months  hente  ?  Ans«  $410  14c.  5m. 

3.  What  is  the  discount  of  £361  15s.  6d.  to  be  paid  1  year  and 
8  months  hence  ?  Ans.  £32  17s.  9{d. 

ABBREVIATIONS  IN  DISCOUNT. 

Any  principal  to  be  discounted  for  one  year,  at  any  of  the  fol- 
lowing rates,  (er  for  any' rate  and  time,  whose  product  is  equal  to 
any  of  the  following  rates)  being  multiplied  by  the  multiplier,  (if 
any.)  and  divided  by  the  corresponding  divisor,  the  quotient  will 
be  the  discount. 


1130 
1060 

700 

636 

640 
•636 


SIS  ABBREVIATIONS  IN  DISCOUNT. 


Rates.4 


-^-81  (or  by  9  and  9) 
2  -t-51 
24  -r-41 

4  -r-26 

5  -5-21  (or  by  7  and  3) 

6  -f-53andx3 
7£  _j_43  andx3 

8  -t-27  andx2  (otx2  end-s-9  and  3) 

81  -r-13 

10  H-ll 

1 2  -4-28  andx3  (ofx3>  ahd~7  and  4) 
121-T-9 

Examples. 

.  1.  How  much  must  I  abate  of  £5394  10s.  due  3  year*  hence, 
at  2|  per  cent,  per  annum  ?  £5394  10s. 

2 

n   

X3  27-4-3a«9)10789  0 

8,  therefore,  x  2,  and-r-27       3)1198  15  6} 

£399  11  lOAns. 

2.  What  is  the  discount  of  $546  62c  5m.  for  8}  years,  at  1  per 
cent  per  annum,  (or  for  1  year,  at  8}  per  tent  per  annum  ?) 

$   c.  m. 

13)546-62  5 

Ans.  $42  04  8 

3.  What  is  the  discount  of  $125  at  1}  per  cent  per  annum,  for 
four  years,  (or,  at  4  per  cent  per  annum,  for  1}  years  ?) 

Ana.  $5  95c.  2m. 

*  These  contractions  are  obvious  from  any  example,  wrought  according  tt 
the  General  Rule.   Thus,  let  the  sum  to  be  discounted  be  300  dollars. 
1.  At  U  per  cent.  Then,  by  the  Rule, 
101*  :  H    $900  :  discount,  or, 
405  5 


405  :  5  ::  306  :  and  is  the  Rule. 

405  81 
81  :  1  ::  300  :  the  discount  required. 

2.  At  2  per  cent.  Then, 
102 :  2  ::  300  :  discount,  or, 

300 

51  :  1  ::  300  :  discount=--  . 

51 

3.  At  24  percent.  Then, 
102-5  :  2*5  ::  300  ;  discount,  or 

41  :  1  ::  300  :  Answer  required. 

4.  At  8  per  cent  Then, 
TOO  :  8  ::  300 :  discount,  or, 

27  :  %  i:  300  :  Answer  required. 
In  the  same  way,  may  all  the  contractions  be  made.   The  contractions  ait 
made  on  the  two  terms  of  the  proportion  which  are  invariable,  when  the  tatt  is 
{iven. 


DISCOUNT  BY  DECIMALS. 


DISCOUNT  BY  DECIMALS. 

The  sum  to  be  discounted,  the  time  and  the  ratio  given,  to  find  the 
present  worth. 

.    .  Rule. 

Multiply  the  ratio  by  the  time,  add  unity  to  the  product  .for  a 
divisor ;  by  which  sum  divide  the  sura  to  be  discounted,  and  the 
quotient  will  be  the  present  worth.* 

Subtract  the  present  worth  from  the  principal,  or  sum  to  be  dis- 
counted, and  the  remainder  will  be  the  discount. 

Or,  as  the  amount  of  £l  for  the  given  time,  is  to  £1,  so  is  the 
interest  of  the  debt  for  the  said  time,  to  the  discount  required. 

Subtract  the  discount  from  the  principal,  and  the  remainder  will 
be  the  present  worth. 

Examples. 

1.  What  is  the  present  worth  of  6001.  due  3  years  hence,  at  61. 
per  cent,  per  annum  ? 

First  Method. 
Ratio=-06 
Multiply  by  the  time=  3 

Prodnct=18 
Add  1- 

Divis6r=l  •  18)600(508-4745  present  worth. 

600 

Or,  =£506  9s.  6Jd.  Ans. 

•06X3+1 

Present  worth~508*4745=£508  9s.  5|d.  which,  subtracted 
from  the  principal,  will  give  the  discount =  £91  10s.  6|cL 

*  As  the  sum  to  be  discounted  n,  m  fact,  the  amount  of  some  principal  at  the 
give*  rate  and  time ;  to  find  the  principal,  which  is  now  the  -pretend  tcorJh,  you 
have  only  to  employ  the  rule  for  Case  2,  in  Simple  Interest  by  decimals.   This  is 

the  rule  in  the  text.  Thus  in  Ex.  1,  by'said  Case  2,      ^^ssthe  principal,  in 

this  case  the  present  worth.  The  remainder  of  the  rule  is  evident  from  what 
has  been  said  under  Discount,  Rule  1. 

JVb/e  1 .  In  the  method  used  in  Simple  Interest  by  Decimals,  you  may  easily 
find  rules  for  obtaining  either  of  the  four  terms,  present  worth,  ratio,  time,  or  rant 
to  be  discounted,  when  the  other  three  are  given* 

Note  2.  When  the  ratio  is  -OS,  or  six  per  cent,  per  annum,  and  the  given  time 
is  expressed  in  months,  if  the  debt  be  divided  by  unity  added  to  half  as  many 
hundredths  of  an  unit  as  there  are  months  in  the  given  time,  the  quotient  will 
be  the  present  worth.  Thus  for  3  years'  or  36  months,  the  divisor,  we  have  jast 
seen  to  be  1-f  *06x3»— 1-f '18,  or  1  added  to  half  as  many  hundredths  as  there 
are  months ;  if  the  time  be  3$  years  or  42  months,  the  divisor  is  1-f '06x3*5,= 
l-p2l  ;  if  10  months,  then  l+-06Xfj=l +'05,  as  before;  if  2  months,  then 
1+  -06  X  Ar=l+-01 ;  if  1  month,  then  1+  06 X and  so  on. 


ago  DISCOUNT  BY  DECIMALS. 

Second  Method. 

Ratio«*06 
Multiply  by    3   As  118  :  1  ::  108 

•18  - — 
Add  1-  !  18)10800(91'626* 

Amount  of  II.  for  tie  )  -.j.jg 

given  time  J 
And  600x  06x3«=108=interest  of  the  debt  for  the  given  time.— 
Discobot^91-5254»£91  10s.  6d.  which  taken  from  the  principal 
will  leave  the  present  worth=£508  9s.  6d. 

2.  What  is  the  present  worth  of  $558  62c.  5m.  doe  2  years 
hence,  at  4±  per  cent,  per  annum  ? 

First  Method. 

Ratio=s-045 

X  TimeF=  2- 

•09  ' 
+1- 


Divisor=  1-09) 558 -62 5(5 12^5— present  wortt* 
545 

136 
109 

272 

'  218 

558  625  54$ 

Or,  —  — =±$5125  Ans.  545 

•045X2+1   

•  •  • 

And  $558  625— $512-5«$46  12c.  5m. —discount.  Or,  As  $1-09 
(^amount  of  $1  for  the  given  lime)  :  $1  ::  $50  27625  (=  interest 
of  the  debt  for  the  given  time)  :  $4(J*125=dipcount  as  above. 
And,  $558'625-~$46*125=£$512-5*£present  worth,  as  above* 

3.  Required  the  present  worth  and  discount  of  $4125  60c.  at  6} 
per  cent,  per  annum,  due  18  months  hence  ? 

a  .  S  present  worth  $3746  19c.  7}». 
ADS#  \  discount  379  30 

4.  T^bat  ready  money  will  discharge  a  debt  of  13541.  8s.  djte  3 
years,  3  months,  and  12  days  hence,  at  5£L  percent  per  annum  ? 

Ans.£ll35  7s.  9d. 
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DUTIES* 

DUTIES  are  assessed  upon  articles  imported  into  the  country, 
at  a  certain  rate  per  pound,  hundred,*  ton,  gallon,  &c.  without  re- 
spect to  the  value  of  the  articles  ;  or  upon  articles  according  to 
their  actual  cost  The  latter  are  called  ad  valorem  duties.  The 
duties' are  computed  in  the  former  case,  on  the  most  obvious  prin- 
ciples, as  will  be  seen  in  the  following 

Examples. 

1.  Required  the  duty  on  987ft  of  chocolate  at  3  cents  per  pound. 

3 

$29  61  cents,  Ans. 

2.  If  the  duty  on  molasses  is  5  cents  on  a  gallon  when  imported 
in  an  Americao  vessel,  and  10  per  cent,  more  in  a  foreign  vessel, 
what  is  the  duty  on  3950  gallons  in  both  vessels  ? 

Ans.  $197-50,  and  $217-25. 

3.  Required  the  duty  on  lOCwt.  3qrs.  14%  of  cordage  at  $2*25 
per  Cwt.  in  an  American  Vessel,  and  at  10  per  cent,  more  in  a  for- 
eign vessel  ?  Ans.  $24-47  nearly,  and  $26-81.  * 

4.  What  is  the  duty  on  6hhds.  of  brown  sugar,  weighing  53Cwt 
2qrs.  20fe  tare  12ffe  per  100,  at  2£cts.  per  pound  in  an  American 
vessel,  and  at  10  per  cent  more  in  a  foreign  vessel? 

Ans.  $132,  and  $145*20. 

Duties  ad  valorem  are  estimated  by  adding  20  per  cent,  to  the 
actual  cost  of  the  goods,  &c.  when  imported  from  or  beyond  the 
Cape  of  Good  Hope,  and  10  per  cent,  whert  imported  from  any 
other  places.  Insurance,  commission,  &c.  do  not  belong  to  the 
actual  cost. 

The  duties  are  computed  in  the  following  obvious  manner. 
When  the  cost  is  reduced^  to  Federal  Money,  add  the  per  cent,  to 
the  cost,  and  then  find  the  duty  per  cent  ad  valorem. 

Examples. 

h  What  will  he  the  duty  on  an  invoice  of  goods,  which  cost 
£786  15s.  sterling,  at  15  per  cent,  ad  valorem  when  imported  in 
an  American  vessel,  or  at  10  per  cent  more  when  imported  in  a 
foreign  vessel  from  England  ? 

£    a.  $ 
786  15s=3403vI7 
Add  10percent.=  349317 

3842-487 


10percent.=  384-2487 
5     do.  192-12435 


15  per  cent. =$576-37  305  Ans.  in  Am.  vessel. 
16£  per  ct.  =$634-01       Ans.  in  For.  ship. 
M  m 


§ 
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2.  What  is  the  duty  on  goods,  which  cost  in  India,  #2780-50, 
imported  in  an  American  ship,  at  12}  per  cent,  ad  valorem? 

Ans.  $417-075. 


BARTER 

IS  the  exchanging  of  one  commodity  for  another,  and  teaches 
traders  to  proportion  their  quantities  without  loss.* 

CASE  I. 

When  the  quantity  of  one  commodity  is  given,  with  its  value,  or  that  of 
its  integer,  that  is,  of  lib.  Icarf.  lyd.  $-c.  as  also  the  value  of  the 
integer  of  some  other  commodity,  to  be  given  for  it,  to  find  the  quan- 
tity of  this ;  or,  having  the  quantity  thereof  given,  to  find  the  rate 
of  selling  it. 

,  Rule. 
Find  the  value  of  the  given  quantity  by  the  concisest  method, 
then  find  what  quantity  of  the  other,  at  the  rate  proposed,  you  may 
have  for  the  same  money :  Or,  if  the  quantity  be  given,  find  from 
thence  the  rate  of  selling  it.  Or,  As  the  quantity  of  one  article  is 
to  its  price,  so,  inversely,  is  the  quantity  of  the  other  to  its  price. 
Or,  as  the  price  of  one  article  is  to  its  quantity ;  so  inversely,  is  the 
price  of  the  other  to  its  quantity. 

Examples. 

I.  How  much  tea  at  9s.  6d.  per  ft  must  be  given  in  barter  for 
166  gallons  of  wine,  at  12s.  3£d.  per  gallon  ? 

Galls. 
I  3d.  U  I  156 

I  i  Ul  » 

1872- 

39. 
6  6 


9s.  6d.55=114d  1917  6 

12 

23010 

d.     B        d.        ft  oz. 
As  114  :  1  ::  23010  ::  201  13AV  Al*- 
price,    qnan.  price,  quan. 
9.  d.    gals.    s.  d.     ft  oz. 
Or,  As  12  3j  :  156  :  9  6  :  £01  13^  Ans.  as  before. 

•*  The  Rules  in  Barter  are  only  applications  of  the  Rule  of  Three,  and  are  ea« 
lily  understood. 
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2.  '  How  D*uch  cloth,  at  l§s.  84.  per  yard,  must  be  given  for  5cwt* 
3qrs.  19lbs.  of  steel,  at  5  guineas  per  cvvt?   Ans.  62yds.  3qrs.  2n. 

3.  Suppose  A  has  350  yards  of  linen,  at  25c.  per  yard,  which  he 
would  barter  vritb  B  for  sugar,  at  $5  per  cwt.  How  much  sugar 
will  the  linen  come  to  ?  Ans.  17cwt.  2  qrs. 

4.  A  has  broadcloths  at  $44  per  piece,  and  B  has  mace,  at  $\ 
42c/ per  ft:  How  many  pounds  of  mace  must  B  give  A  for  3d 
pieces  of  cloth  ?  Ans.  1084^fe. 

5.  A  has  7£cwt.  of  sugar  at  12  cents  per  Tb  for  which  B  gave 
him  |2£cwt.  of  flour  :   What  was  th,e  flour  rated  at  per  lb  ? 

Ans.  7c.  2n* 

CASE  II. 

If  the  quautites  of  two  commodities  be  given ,  and  the  rate  of  selling 
them,  to  find,  in  case  of  inequality,  hoto  much  of  some  other  com- 
modity must  be  givey. 

•  Rule. 

Find  the  separate  Ya!ues  of  the  two  commodities ;  subtract  the 
ess  from  the  greater,  ftQ<l  the  difference  will  be  the  amount  of 
jbe  third  commodity,  whose  quality  and  rate  may  be  easily  found. 

Examples. 

1.  Two  merchants  batter }  A  has  30cwt.  of  cheese,  at  23s.  Cd. 
per  cwt.  and  B  has  9  pieces  of  broadcloth,  ^t  31.  }5s.  per  piece  : 
Which  must  receive  money  and  how  much  I 

Ans.  B  must  pay  A£l  10s. 

2.  A  and  B  would  barter ;  A  has  150  bushels  of  wheat,  at  #1 
25c.  per  bushel,  for  which  B  gives  65  bushels  of  barley,  worth  62Jc. 
per  bosbel,  and  the  balance  in  oats  at  37£c.  per  bushel  :  What 
quantity  of  oats  must  A  receive  from  B  ?      Ans.  391}  bushels. 

CASE  HI. 

Sometimes,  in  bartering,  one  commodity  is  rated  above  the  ready  money 
price  ;  then,  to  find  the  bartering  price  of  the  other,  say, 

As  the  ready  money  price  of  the  one,  is  to  iti  bartering  price  ;  so 
•*  that  of  the  other,  to  its  bartering  price  :  Next,  And  the  quanti- 
fy required,  according  to  either  the  bartering  or  ready  money  price. 

Examples. 

1.  A  has  ribbands  at  2s.  per  yard  ready  money ;  but  in  barter 
he  will  have  2s.  3d.  B  has  broadcloths  at  32$.  6d.  per  yard  ready 
money  ;  at  what  rate  mu*t  B  value  his  cloth  per  yard,  to  be  equi- 
valent to  A's  bartering  price,  and  how  many  yards  of  ribband,  at  2s. 
3d.  per  yard,  must  then  be  given  by  A  for  488  yards  of  B's  broad- 
cloth ? 

Ans.  B's  broadcloth,  atXl  IGs.  6£d.  per  yd.  7930  yds.  ribband. 

2.  A  and  B  barter ;  A  has  150  gallons  of  brandy,  at  $1  37£c.  per 
gallon  ready  money,  but  in  bai  ter  he  will  have  $1  50c. ;  B  ha* 
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linen  at  44c.  per  yard  ready  money ;  how  most  B  sell  his  linen  per 
yard  in  proportion  to  A's  bartering  price,  and  how  many  yards  are 
equal  to  A's  brandy  ? 

Ans.  barter  price  is  48c.  and  he  mast  give  A  468yds.  3qrs. 

3.  P  and  Q, barter;  P  has  Irish  linen,  at  60c.  per  yard,  but  in 
barter  he  will  have  64c.  Q  delivers  him  broadcloth  at  f>d  per 
yard,  worth  only  $5  50c.  per  yard  :  Fray  which  has  the  advan- 
tage in  barter,  an2(  how  much  linen  does  P  give  Qfbr  148  yards  of 
broadcloth? 

C*  Cm  ^       C.  ^  C. 

As  60  :  64  ::  5  50  :  5  86| ;  therefore  Q,  by  selling  at  $6  has 
the  advantage.  Then, 

$     yds.       c.       yds.  qrs. 
As  6  :  148  ::  64  :  1387  2  linen,  Aihi. 

4.  A  has  200  yards  of  linen,  at  Is.  6d.  ready  money  per  yard, 
which  be  barters  with  B,  at  Is.  9d.  per  yard,  taking  buttons  at  7£d. 
per  gross,  which  are  worth  but  6d. :  How  many  gross  of  buttons 
will  pay  for  the  linen,  who  gets  the  best  bargain,  and  by  how  much, 
both,  in  the  whole,  and  per  cent.  ? 

Yd.  d.     Yds.      d.  d.  Gross,   d.    Gross.     Yd.  d.     Yd*,.  £ 

As  1  :  21  ::  200  :  4200.  As  7  J :  1  ::  4200 :  660.'  As  i  :  T8 ::  260 :  15. 
gr.  d.    gr.     £  [value  ef  A's  linen. 

AM  :  6  ::  560  :  14  value  of  B's  goods.  So  that  B  gains  II.  of  A. 

£    £      £     j£  s.  d. 
As  14  :  1  ::  100  :  7  2  10  per  cent. 

5.  A  has  linen  cloth,  at  30c.  per  yard,  ready  money,  in  barter  36c. 
B  has  3610  yards  of  ribband,  at  22c  per  yard  ready  money,  and 
would  have  of  A  $200  in  ready  money,  and  the  rest  in  linen  cloth ; 
what  rate  does  the  ribband  bear  in  barter  per  yard,  and  how  much 
linen  must  A  give  B  ? 

Ans.  The  rate  of  ribband  is  26c.  4m.  per  yard,  and  B  must  re* 
cejve  1980$  yards  of  linen,  and  $200  in  cash. 


LOSS  AND  GAIN 

IS  an  excellent  rule,  by  which  merchants  and  traders  discover 
their  profit,  or  loss  per  cent,  or  by  the  gross  :  It  also  instructs 
them  to  raise  or  fall  the  price  of  their  goods,  so  as  to  gain  or  lose, 
so  rnqch  per  cent,  &c.  The  roles  are  only  particular  applicat^ous 
ofthellule  of  Three. 

CASE  I. 

To  know  what  is  gained  or  lost  per  cent. 

Kl/LE. 

First  see  what  the  gain  or  loss  is,  by  subtraction  ;  then,  as  the 
price  it  cost,  is  to  the  <jain  or  loss  :  so  is  1001.  to  the  gain  or  loss 
per  cent. 
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Or,  in  federal  money,  annex  two  cyphers  to  the  gain  or  loss,  an4 
divide  by  the  cost  for  the  gain  or  loss  per  cent. 

Examples. 

1.  If  1  buy  serge  at  90c.  per  yard,  and  sell  it  again  at  $1  2c.  per 
yard :    What  do  i  gain  per  cent,  or  in  laying  out  $100  ! 

c.    c.      $  % 
Sold  for  $1*02  As  90  :  12  ::  100  :  13 J.  per  cent,  gain,  Ans. 
Cost     r  -90 

Gain        -12  per  yard.  12-00 

Or,  102 — •90=12=:gain  per  yard  ;  and  *==13J  per  cent,  gain, 

•9  [as 'before! 

N.  B.  The  fir3t  qnestjops  jo  the  several  cases,  serve  to  elucidate 
each  other. 

2.  If  I  bnv  serge  at  $]  2c.  per  yard,  and  sell  it  again  a.t  90c. 
per  yard  :  Vyhat  do  I  lose  per  cent,  pr  in  laying  out  {100? 

{ c.        £  c.    c.      ^     {  c*  m« 
Cost       102    As  1  02  :  12  ::  J00  :  }1  7Q  5  per  cent  loss,  An*. 
Sold  for  -90, 

—  12.00 

Loss  "     *12   Or,  j^g-^lVlGb  percent,  loss,  i^ns.  as  before. 

3.  If  I  buy  a  cwt.  6f  tobacco  for  £9  6s.  8d.  arid  sell  it  again  a! 
Is.  JOd.  per  ft  do  1  gain  or  lose,  and  what  per  cent.  ? 

ft  £    s.  d. 

112  Sold  for  10   5  4 

  '  Cost        9   6  8 

£  —  

J2d.|^|  1 1  4  value  at  2s.  per  ft.  0  18    8  gained  in  the  gross. 
•  -        •  . 

0  Iff  8  value  at  2d:  per  ft. 

10  5  4  va|ue  at  Is.  ipd.  per  ft. 
£s.  d.    s.  d.'     £  £ 
As  9  6  8  :  18  8  ::  100  :  10    Ans.  10  per  cent.  gain. 

4.  A  draper  bought  60  yards  of  cloth  at  #4  50c.  per  yardf  and 
38  yards  of  cloth  at  $2  50c.  per  yard,  and  sold  them,  one  with 
another,  at  $4  25c.  per  yard:  Did  he  gain  or  lose, and  what  per 
cent.       60  yards  at     $4  50c.    per  yard    =  {270 

38  yards  at       2  §0       per  yard  =95 


98  yards  coat   365  ' 

which  subtract  from  98yds.  at  $4  25c.=4 16-50 

gain  in  the  gross  =  51*60 

$      $  c.       $     5150  00    $  c. 
Then,  as  365  :  51  50  ::  100  :     365  =14-1 1  gain  per  cent.  An*. 

5.  Bought  sugar  at  6£d.  per  ft  and  sold  it  at  £%  3a.  9d.  per  cwt. 
What  was  the  gain  or  loss  per  cent.  ? 

ft    d.      ft    £s.  d. 

As  1  :  6^  ::  l  ie  :  3  0  8 
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Prime  cost  £3  0  Spercwt.  4?s.  d.  s.  d.  £  £  ».  a. 
Sold  vt        2   3    9  per  cwt  as  3  0  8  :  1$  11     100  :  27  17  8$ 

[loss  per  cent.  Ads. 

host  £0  16  11  in  the  whole. 

6.  At  4s.  6d.  in  the  pound  profit :  How  much  per  cent  ? 

£  s.  d.      £     £  * 
As  1  :  4  6  ::  100  :  22  10  Ans. 

7.  If  I  bay  candles  at  Is.  6d.  per  ifc  and  sell  them  again  at  2s.  per 
lb  and  allow  3  months  lor  payment :  What  do  1  gain  per  cent.  ? 

d.     d.       £      £    e.  d.  Mo.  £   Mo.  £  s. 

As  18:  24  ::  100  :  133  6  8  ;  then  by  discount,  As  12  :  6  ::  3  :  1  1Q 

£    s.    £  a. '     £  b.  d.   £  a.  d. 
Then,  as  101  10  :  1  10  ::  133  6  ft  :  1  19  4},  which  taken  from 
£133  6s.  8d.  Ieaves£l31  7s.  3£d.  therefore,  Ans. £31  7s.  3|d. 

8.  If  1  buy  cloth  at  13s.  per  yard,  on  8  months  credit,  and  sell  it 
again  at  12s.  ready  money ,  do  1  gain,  or  lose,  and  what  per  cent.  ? 

Ans.  lost  £4  per  cent,  or  6d.  in  the  yard,  n 
&  if  I  buy  gloves  at$l  25c.  per  pair:  How  long  credit  mtiet  I 
have,  to  gain  $13  per  cent,  when  1  sell  them  ft*  $1  36c.  per  pair? 

$  c.        $  c.      c.       $      $  c. 
Sold  at       1-36  As  125  :  -11  :  100  ;  8  80  gain  per  cent.  rdy.  mo. 
Prime  cost  1-25  $    $  c.   $  c. 

  Then,  13— 8-80r=r4  20  Now, 

Gained       •  11  per  pair.  $  Mo.    $  c.  Jtfo.  day*. 

As  6  :  12  : :  4*20  :,8  1?  Ans. 
Id  casting  up  the  amount  of  goods  boqght,  imported  or  export- 
ed :  to  the  prime  cost  of  such  goods  we  most  add  all  the  charges 
upon  them,  in  order  to  fix  the  price  they  stand  ns  in. 

10.  Suppose  1  import  from  France,  12  bales  of  cloth*  containing 
10  pieces  each,  wbioh,  with  the  charges  there,  amounted  to  #360: 
1  pay  duty  here  92c.  per  piece,  for  freight  $12  and  portage  $t 
25c.  ;  What  does  it  stand  me  in  per  piece,  and  how  must  1  sell  it 
per  piece  to  gain  $10.  percent.? 

Ans.  $4  43  3  the  price  at  which  it  must  be  fold  per  piece. 

CASE  11. 

To  kilo's?  how  a  commodity  must  be  sold,  to  gain  or  lose  so  much  per 

cenu 

Rule. 

As £100  is  to  the  price  ;  so  is£i0Q  with  the  profit  added,  or  loss 
subtracted,  to  the  gaining  or  losing  price.  Or, 

In  Meral  money,  multiply  100  dollars  added  tp  the  gain,  or  less 
by  the  loss  per  cent,  by  the  cost ;  and  pointing  off  the  two  right 
hand  figures  of  the  product  gives  the  answer. 

Examples. 

1.  If  I  buy  a  quantity  of  serge  at  90c.  per  yard  :  How  must  I 
sell  it  per  yard  to  gain  13}  per  cent.  ? 

$        $     <*•        c.     $  c. 
As  100  ;  113  33£  ::  00  ;  1  2  Ans. 
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$     c.       c.  $ 

Or,  113  331x90=^102;  and  pointing  off  two  right  band  places, 
$1  02,  Ans.  as  before. 
2.  If  a  barrel  of  powder  cost  £4,  how  mast  it  be  sold  to  lose 


£  10  per  cent.  ?    £    £     £  Or  thus  : 

As  100  :  4  ::  90  90 

4  4 

100)360(3  £3160 

300  20 

60  s.J2|00 
20 


100)1200(12  Ads.  £3  12s. 

3.  Bought  cloth,  at  #2  50c.  per  yawl,  which  not  proving  so  good 
as  1  expected,  I  am  content  to  lose  17£  per  cent  by  it :  How  most 
I  sell  it  per  yard  ?  Ans.  #2  6c.  2jm. 

4.  If  120ft  of  steel  cost  £7,  how  must  1  sell  it  per  fc  to  gain  £15* 
per  cent.  ?  Ans.  Is.  4d.  per  lb. 

5.  A  gentleman  bought  10  tons  of  iron  for  £200,  the  freight  aod 
duties  came  to  £25,  and  his  own  charges  to  £8  6s.  8d. ;  How  must 
he  sell  it  per  ifc  to  gain  £20  per  cent,  by  it  ? 

£      £      £    s.  d.    £  si  d.  £    s.  d.    £  s.  d.  £ 

As  100  :  20  ::  233  6  8  :  46  13  4  Then,  233  6  8+46  13  4«=280. 
Tons.   £      lb.  d. 
As  10  :  280  ;:  1  :  3  per  cent  Ans. 

6.  If  a  bag  of  cotton,  weighing  8cwU0qrs.  20ft  cost  $45  55c. 
how  must  it  be  sold  per  cwt  to  lose  $8  per  cent  ? 

Ans.  $5  12c.  3m. 

7.  Bought  fish  in  Newburyport,  at  10s.  per  quintal,  and  sold  if 
at  Philadelphia,  at  17s.  6d.  per  quintal ;  now,  allowing  the  charges 
at  an  average,  pr  one  with  another,  to  be  2s.  6d.  per  quintal,  and 
considering  I  must  lose  £20  per  cent  by  remitting  my  money 
home  ;  what  do  I  gain  per  cent.  ? 

Selling  price  17  6  Philadelphia' currency,  per  quintal. 
Charges   2.  6  ditto. 

15  OJitto.  » 
£».£«• 
As  100  :  15  ::  80  ;  12  New  England  currency. 
Sold  at       12s.  per  quintal. 
Bought  at  10s.  per  quintal. 

Gained       2s.  per  quintal. 
*.    8.      £  £ 
As  10  :  2  ::  100  :  20  per  cent  gained,  Ans. 

8.  Bought  50  gallons  of  brandy,  at  75c.  per  gallon,  but,  by  acci- 
dent, 10  gallons  leaked  out:  At  what  rate  must  I  sell  the  remain- 
der per  gallon,  to  gain  upon  the  whole  prime  cost,  at  the  rate  of 
10  percent.?  Ans.  $1  3c.  ljm, 
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CASE  III. 

When  (here  is  gain  or  loss  per  cent,  to  know  what  the  commodity  cost* 

Rule. 

As  £100  with  the  gain  per  ceat.  added,  or  loss  per  cent,  sub- 
tracted, is  to  the  price  ;  so  is  £  100  to  the  prime  cost.  Or, 

In  federal  money,  divide  the  price  with  two  cyphers  anoeied  by 
•  {100  added  to  the  gain,  or  less  by  the  loss,  per  cent,  for  the  answer. 

ExAMPLfcS. 

1.  If  1  yard  of  cloth  be  sold,  at  $1  2c.  and  there  is  gained  13} 
per  cent,  what  did  the  yard  cost  ? 

*  $c      $  c. 

As  1004-131  :  1  2  ::  100  :  90  prime  cost,  Ans. 
102  00 

Or,  j-j^^35^*  Ans;  as  before. 

2.  If  12  yards  of  cloth  are  sold  at  15s.  per  yard,  and  there  is 
£7  10s.  loss  per  cent  in  the  sale :  What  is  the  prime  cost  of  the 
whole. 

Yds.   b.     Yds.  £         £   s.     £      £     £  s.  d. 
As  1  :  15  ::  12  :  9    As  92  10  :  9  ::  100  :  9  14  7  Ans. 

3.  If  40ft  of  chocolate  be  sold  at  25c.  per  ft  and  I  gain  9  per 
cent,  what  did  the  whole  cost  me  ?  Ans.  $9  17c.  4m. + 

4.  If  19Jcwt.  sugar  be  sold  at  {14  50c  per  cwt.  and  I  gain  $15 
per  cent. :  What  did  it  cost  per  cwt.  ?         Ans.  $12  60c.  8m. 

CASE  IV. 

If  by  wares  sold  at  such  a  rate,  there  is  so  much  gained  or  lost  pgr 
cent,  to  know  what  would  be  gained  or  lost  per  cent,  if  sold  at 
another  rate* 

RtfLF.. 

As  the  first  price  is  to  £100  with  the  profit  per  cent,  added,  or 
loss  per  cent,  subtracted ;  so  is  the  other  price  to  the  gain  or  loss 
per  cent,  at  the  other  rate. 

N.  B.  If  your  answer  exceed  1 00,  the  excess  is  your  gain  per 
cent,  but  if  it  be  less  than  100,  the  deficiency  is  your  loss  per  cent. 

Examples. 

1.  If  cloth,  sold  at  #1  2c.  per  yard,  be  13£  profit  per  cent, 
what  gain  or  loss  per  cent,  shall  1  bare,  if  I  .sell  the  same  at  dOc. 
per  yard  ? 

$  c.      $       e.  $ 
As  1  2  :  113|  ::  90  :  100 
And,  100—100=0,  Ans.  1  neither  gain,  nor  lose. 

2.  If  cloth,  sold  at  4s.  per  yard,  be £10  per  cent,  profit:  What 
shall  I  gain  or  lose  per  cent,  if  sold  at  3s.  6d.  per  yard? 
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t80 


£      £  £ 
Then,  100— 96{=3| 


48)4620(90 J  Ans.  I  lost £3 J-  per  cent,  by  the  last  sale. 
432  .  . 

300 
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3.  If  I  sell  a  gallon  of  wine  for  $1  60c.  and  thereby  lose  12  per 
cent. :  What  shall  I  gain  or  lose  per  cent  if!  sell  4  gallons  of  the 
eame  wine  for  $6  75c.  ?  Ans.  1  per  cent.  loss. 

4..  I  sold  a  watch  for  501.  and  by  so  doing,  lost  17L  per  cent, 
whereas  in  trading  I  ought  to  have  cleared  201.  per  cent.  How 
much  was  it  sold  under  its  real  value  ?  Ant*  221.  6s.  9}d* 


EQUATION  OF  PAYMENTS 

IS  the  finding  a  time  to  pay,  at  once,  several  debts,  doe  at  differ* 
ent  times,  so  that  no  loss  shall  be  sustained  by  either  party. 

Rule  K* 

Multiply  each  payment  by  the  time  at  which  it  is  doe ;  then  di- 
vide the  sum  of  the  products  by  the  sotn  of  the  payments,  and  the 
quotient  will  be  the  equated  time,  or  that  required. 


s.  £  s.  d. 
A«  4:  110::  3  6 

i*       12  . 

48  42 
110 


*  This  role  is  founded  upon  a  supposition  that  the  sum  of  the  interests  of  the 
several  debts,  which  are  payable  before  the  equated  time,  from  their  terms  to 
that  time,  ought  to  be  equal  to  the  sum  of  the  interests  of  the  debts  payable  after 
the  equated  time,  from  that  time  to  their  terms.  Some,  who  defend  this  princi- 
ple, have  endeavoured  to  prove  it  to  be  right  by  this  argument ;  that  what  iff 
gained  by  keeping  some  of  the  debts  after  they  are  due,  is  lost  by  payiag  others 
before  they  are  due ;  but  this  cannot  be  the  case ;  for  though,  by  keeping  a  debt 
after  it  is  due,  there  is  gained  the  interest  of  it  for  that  time ;  yet,  by  paying  a 
debt  before  it  is  due,  the  payer  does  not  lose  the  interest  for  that  time,  but  the 
discount  only,  which  is  less  than  the  interest,  and  therefore  the  rule  is  not  accu- 
rately true ;  however,  in  most  questions,  which  oecur  m  bosinesa,  the  errour  is  so 
trifling,  that  it  wili  always  be  made  uie  of  as  the  most  elligibl*  method. 

From  the  principle  assumed  in  this  rule,  the  rule  may  be  derived  in  the  follow- 
ing manner.  Thus  in  Example  l%  wher*8  months  is  found  to  be  the  equated  time, 
let  the  interest  be  supposed  at  any  rate,  as  6  per  cent.    Then  the  first  payment 

100x6X§—-6 

is  to  be  at  interest  for  8 — G  or  2  month3,  and  by  the  rule  for  interest,  — 

?=ita  interest.   The  second  sum  is  to  be  on  interest        or  I  month.  aa$ 
N  n 
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Examples. 

1.  A  owes  B$380  to  be  paid  as  follows,  viz.  $100  io  6  months. 
$120  in  7  months,  and  $160  in  10  months :  What  is  the  equated 
time  for  the  payment  of  the  whole  debt  ? 

100X  6=  600 
120X  7=  840 
160X10=1600 

100+120+160=^380)3040(8  months^  Ans. 
3040 

2.  A  owes  B  1041.  15s.  to  be  paid  in  41  months,  1611.  to  be  paid 
in  3£  months*  and  1521.  6s.  to  be  paid  in  5  months :  What  is  the 
equated  time  for  the  payment  of  the  whole  ? 

Ana.  4  months  and  8  days. 

3.  There  is  owiog  to  a  merchant  9981.  to  be  paid,  1781.  ready 
money,  2001.  at  3  months,  and  3201.  in  8  months ;  I  demand  the  in- 
different time  for  the  payment. of  (he  whole  ?        Ans.  4J  months. 

4.  The  sum  of  $164  16c.  6m.  is  to  he  paid,  Jin  6  months,  £  in  8. 
months,  and  }  in  12  months :  what  is  the  mean  time  for  the  pay- 
ment of  the  whole  ?  Ans.  7}  months. 

Rule  H. 

See,  by  rule  1st,  at  what  time  the  first  man,  mentioned,  ought  to 
pay  in  his  whole  money ;  then,  as  his  money  is  to  his  time,  so  is 
the  other's  money,  to  his  time,  inversely,  which,  when  found,  must 
be  added  to,  or  subtracted  from,  the  time  at  which  the  second  ought 
to  have  paid  in  his  money,  as  the  case  may  require,  and  the  sum, 
or  remainder,  will  be  the  true  time-  of  the  second's  paymeot. 

EXAMPLES. 

1.  P  is  indebted  to  Q,  $150  to  he  paid,  $60  at  4  months,  and  $100 
at  8  months  :  <t  owes  P  $250  to  be  paid  at  10  months :  It  is  agreed 

120x6  X  7 

 ■  ■     =ita  interest  to  the  equated  time.  The  sum  of  the  interest  of 

100 

these  two  payments  is,  by  the  assumed  principle,  to  be  equal  to  the  interest  of 

160x6X10—8. 

the  third  payment,  or  £160  for  10—8  or  2  months,  which  is  -~   ^  - 

^      100x6x5^6  ,  120X6 xiW7    160x6x10—8  „ 

The*  H)0  +~  H*-™  Iu3  '   Now,  as  the  rate  per 

cent,  and  100  will  be  factors  common  to  every  term  in  every  case,  they  may  be 
expunged  from  every  term,  and  then  we  have, 

100x8^  +  120x8^=160  X  10—8.   From  this  equivalent  expression, it  is 
easy  to  find  the  equated  time;,  for,  100X8— 100x6+120x8— 120x7=160 
X10-^160X^  or  100X  8+120  x  8+160  x  8=100  X6+120x  7+160X10,  or, 
8X100+1^+160=100X6+120  X7+160X10,  and  ** 
8=100  X  6+120  X  7+160X10       *    .  • ,       ,  v  t 

 lOO+iaU+lfltT  1  whlch  18  the  rulc<    The  tomc  mtty  be  shown 

in  every  similar  case,  and  the  general  rule  inferred. 

This  rule  is  manifestly  incorrect.  The  true  rule  will  be  gtfven  in  Equation  of 
Payments  by  Decimal*. 
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between  them  that  P  shall  make  present  pay  of  his  whole  debt, 
and  that  Q  shall  pay  hi*  so  much  the  sooner,  as  to  balance  that  fa- 
vour ;  1  demand  the  time  at  which  Qmuat  pay  the  $250  reckoning 
simple  interest. 

S0x4==*200 
100x8=5=800 

60+100=15|0)100|0(6|  months,  P*s  equated  time.  / 
10 

D.   mo.    D.  mo.  mo.  mo.  mo. 

As  150  :  6| ::  250  :  4.    Then,  10—4=6  time  of  Q's  payment. 

2.  A  merchant  has  1201.  doe  to  him,  to  be  paid  at  7  months  ;  but 
the  debtor  agrees  to  pay  \  ready  money,  and  fat  4  months  ;  1  de- 
mand the  tiine  he  mast  have  to  pay  in  the  rest,  at  simple  interest, 
so  that  neither  party  inay  have  the  advantage  of  the  other  ? 
Debt  £l£0 


|=60  most  be  paid  down. 
•1=40  must  be  paid  at  4  months. 
|=20  unpaid. 

Now,  as  he  pays  601. 7  months,  and  401.  3  months  before  they  are 
respectively  doe,  say,  as  the  interest  of  $pl.  for  1  month,  is  to  1 
month,  so  is  the  sum  of  the  interest  of  601.  for  7  months,  and  of 
401.  for  3  months,  to  a  fourth  number,  which,  added  to  the,  7  months, 
will  give  the  time  for  which  the'  201.  ought  to  be  retained. 

Ans.  2  years  and  10  months.  * 

3;  A  merchant  has  #1200  doe  to  bhu,  to  be  paid  \  at  2  months, 
a  at  3  months,  and  the  rest  at  €  months  ;  but  the  debtor  agrees  to 
pay  \  down :  How  long  may  the  debtor  detain  the  other  ljatf,  so 
that  neither  party  may  sustain  Io9s  ? 

Now  as  \  was  paid  A\  months  before  it  was  due,  it  is  reasonable 
that  be  should  detain  the  other  £,  4£  mootbs  after  it  became  due, 
which  added,  gives  8|  months,  the  true  time  for  the  second  pay- 
ment. K  Equated  time =4£  months. 

EQUATION  OF  PAYMENTS  Bf  DECIMALS. 
Rule.* 

1.  To  the  sum  of  both  payments  add  the  continual  product  of 
tlje  first  payment,  the  ratio,  and  the  time  between  the  payments, 
and  call  this  the  first  number. 

*  Suppose  a  sum  of  money  be  due  immediately,  and  another  at  the  expiration 
uf  tf  certain  given  time  forward,  and  it  is  proposed  to  find  ft  time,  so  that  neither 
party  shall  sustain  loss. 

Now,  it  is  plain  that  the  equated  time  must  fall  between  the  two  payments ;  » 
and  that  what  is  gotten  by  keeping  the  first  debt  after  it  is  due,  should  be  equal 
to  what  it  lost  by  paying  the  second  debt  before  it  is  due  ;  but  the  gain  Arising 


2&2>      EQUATION  OFVAYMENTS  BY  DECIMALS. 

S.  Multiply  twice  the  first  payment  by  the  ratio,  and  call  the  tbe 
second  number. 

3.  Divide  the  first  number  by  the  second,  an<J  call  the  quotient 
the  third  number. 

4.  Call  the  square  of  the  third  number  the  fourth  number. 

5.  Divide  the  product  of  the  second  payment  and  time  between 
the  payments  by  the  product  of  the  first  payment  and  the  ratio,  and 
call  the  quotient  the  fifth  number. 

6.  From  the  fourth  number  take  the  fifth,  and  call  the  square 
root  of  the  difference  the  sixth  number. 

7.  Then  the  difference  of  the  third  and  sixth  numbers  u  the 
equated  time,  after  the  first  payment. 

EXAMPLE*. 

,  There  are  $100  payable  in  2  years,  and  $106  at  6  years  hence  ; 
tvhat  is  the  equated  time,  allowing  supple  interest,  at  6  per  cent, 
per  aanun>? 

1st  payment=10Q  1st  paymept  100 

Ratio  =  06  Multiply  by  2 

600  200 
Time  between  the  payments=4ys.  Mult  by  tberatio=  06 

24  ^-OOapgdntt*. 

Add  both  payments—  | 

Div.  by  th,e  24  num.= 12)230=*  1st  number. 

W166+3c3d  number. 
19- 168+ 


3d  number  squared~367-335566=4ih  number. 
2d  payment =106 
Multiplied  by  the  time=  4 

1st  payment  mult,  by  the  r*tio==6)42^  j  ^f££ tK^ySL^ 

70  668+~5th  number. 
From  the  4th  nurober=367-335556 
Take  the  5th  numbers  70  666666 


e96  66889Q(ir-224sqr.root^6thuiJ». 

Carried  up. 

from  the  keeping  of  a  mm  of  money  after  it  is  due,  is  evidently  equal  to  the  m- 
lererf  of  the  debt  for  that  time :  And  the  lote,  which  is  sustained  by  the  paying 
of  a  sum  of  money  before  it  is  due,  is  evidently  equal  to  the  dutowit  qf  the  deU 
for  that  time :  Therefore  it  is  obvious  that  the  debtor  must  retain  the  sum  im- 
mediately due,  or  the  first  payment,  till  its  interest  shall  be  equal  to  the  ditemmt 
of  the  second  sum  for  the  time  it  is  paid  Wore  due ;  because  in  that  case  the  gam 
and  loss  will  be  equal,  and  consequently  neither  party  can  be  a  lojer. 


EXCHANGE.  m 


From  the  3d  number=19*M56  Brought  op. 
Tike  the  6th  Eutnber—17-224 


iou+io6+Wox'C*x4    Bo+T56+  ioox  -06  x4 

Or, 


1  •  942  ~e  qua  ted  time  from  the  first  pty~ 
ment ;  therefore  3  942  year* 
=3y.  1 1m,  9d.=whoJe  equat- 
ed time. 

i 


2  10tfX4 


100  X -06 


=1-942. 


100X2X-06  10ax2X-06 

2.  There  are  $100  payable  ope  year  hence*  and  $106  to  be  paid 
aix  years  hence  ;  what  is  the  equated  timet  cooiputiog  interest  at 
6  per  cent.  ?  Aos. 

3.  A  debt  of  $1000  if  (o  be  paid,  one  half  in  three  years  an<{ 
the  other  half  in  6  years  ;  what  is  the  equated  time  for  paying 
hotb,  computing  interest  at  7  per  cent  ?  4'n*. 


EXCHANGE. 


THE  object  of  Exchange  is  to  ascertain  what  sum  of  money 
ought  to  be  paid  in  ope  country  for  a  sum  of  d  afferent  denomina- 
tions or  of  different  relative  Value  received  in  another,  according 
to  the  course  of  exchange. 

The  par  of  exchange  respects  the  intrinsic  value  of  the  money 
of  different  countries  compared  with  each  other.  Thus  a  pound 
sterling  is  equal  to  4  dolls,  and  44  cents  in  the  United  States ;  the 
mark  banco  of  Hamburgh,  to  33  J  cents ;  40  marks  banco  to  £Z 
sterling.  If  the  exchange  he  made  at  the  intrinsic  value  of  the 
money  of  different  countries,  it  is  said  to  be  at  par;  but  if  the  mo- 
ney of  one  country  be  estimated  at  less  or  more  than  its  intrinsiq 
value,  the  exchange  is  said  to  be  above  par,  x>r  below  par  * 

Owing  to  changes  in  the  course  of  trade,  to  demand  for  money, 
to  variations  in.  the  relative  value  of  gold  and  silver,  &o.  the  re  la- 
tive  value  of  the  money  of  two  countries  is  liable  to  frequent  chan- 
ges. Heo.Ce  the  course  of  exchange,  or  the  current  price  of  ex- 
change,  must  vary  with  these  circumstances,  and  be  sometimes 
above,  ami  sometimes  below,  par.  Tables  of  the  course  of  ex* 
change  are  published  daily  in  the  great  cocomercial  cities. 

*  The  Rules  under  Reduetion  of  Coins  are  founded  on  the  per  of  exchange. 
For  the  reduction  of  the  Money,  and  Measures  of  moat  commercial  countries  U> 
Federal  and  Sterling  Money,  and  American  Measure*,  see  also  the  Tables  of 
Money,  Length*  Opacity  and  Weight. 
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,    1,  OF  GREAT  BRITAIN.* 
The  denominations  are  pounds,  shillings,  and  pence. 
Examples. 

1.  What  is  the  amount  in  Federal  Money  of  a  Bill  of  Exchange 
6n  a  merchant  at  Liverpool  of  £133  sterling,  sold  in  New  York  at 
£  per  cent,  advance  ?  £      $  c- 

1335=591  11$ 

2-95f|=£  per  cent. 

Amount  *594-06f  Ans. 

2.  In  Aug.  1821,  Bills  on  London,  bore;  at  Boston  a  premium  of  8} 
percent ;  what  is  the  amount  of  a  bill  of  exchange  of  £250,  at  this 
rate,  in  Federal  Money,  and  what  is  the  value  of  a  pouod  sterling 
at  this  course  of  exchange  ?  Ans.  Amount  $1205  65$cts. 

Value  of  a  pound  sterling  $4  82fcts. 

3.  A  Bill  of  Exchange  on  London  of  £90  sterling,  was  6old  at 
New  York,  at  36  shillings  New  York  currency  per  pound  sterling ; 
what  was  its  amount  in  the  currency  of  New  York,  and  how  much 
above  or  Mow  par  ? 

£    a.      £  £ 
As  1  :  36  ::  90  :  162  N.  Y.  currency. 
Now  £9  ster1ing=£l6  N.  Y.  currency,  or  20s.  sterling=36J  N.  Y. 
currency.    But  36— 35f =£s.  N.  Y.  currency,  the  gain  on  every 
pouod  sterling,  or  £2  N.  Y.  in  the  whole. 

Then,  as  36{*. :  }  ::  100  :  1J  per  cent,  above  par. 

Or,      162—2  :  2  ::  100  :  li  do. 
.  4.  The  invoice  of  goods,  amounting  to  £170  10s.  sterling,  is 
sold  at  New  York  at  25  per  cent,  advance  ;t  what  is  the  amount 
in  Federal  Money  ?  Ans. 

*  The  Rules  on  which  the  operations  of  Exchange  are  performed,  are  obvi- 
ous from  the  rales  for  Reduction  of  Coins,  and  the  Rule  of  Three. 

t  To  reduce  sterling  money  to  the  currency  of  New  England,  when  there  is 
it  certain  per  cent,  advance,  merchants  use  the  following  method. 

For  1?$  per  Cent,  advance,  multiply  the  sterling  by  1* 
20       -      -  '   -      -      -  iJf 

25   -      -      -  1* 

Hi  1? 

50    -      -      -  2 

62J  2} 

75    -   2* 

C7J      ........  s* 

100   -       -      -     '  21 

125        .......  3" 

150  3* 

175 

200   4 

These  multipliers  are  thus  formed.  Let  the  advance  be  25  per  cent  on  £  100 ; 

100  500 

then,  as  25= \  of  a  hundred,  100  X  —  =-7-  =tht  sum  with  the  advance.  This 

4  4 

is  to' be  reduced  to  New  England  currency  by  increasing  it  by  one  third  of  itself. 
^     500    500    2000    _a  , 

Thus  —  x^j=-j7j-=166f  pounds ;  which  is  evidently  the  same  as  to  mul- 
tiply 100  by        la  the  same  way  may  the  other  multipliers  be  found. 


EXCHANGE. 
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5.  A  Bill  of  Exchange  of  £75  16s.  is  sold  at  Boston  at  26s.  New 
England  currency  per  pound  sterling ;  what  is  the  value  in  Fed- 
eral Money  of  a  pound  sterling  at  this  rate  of  eichange  ?  Ans. 

2.  OF  FRANCE. 

The  money  of  account  is  livres,  sols,  and  deniers. 
12  deniers  make    !  sol  qr  shilling. 
20  sols  1  livre  or  pound. 

The  livre  is  estimated  at  1S£  cents  in  the  U.  S. 
The  crown  of  exchange  is  3  livres,  or  livres  toumois,  and  is 
equal  to  55£  cents. 

The  present  money  of  account  is  francs  and  centimes  or  hun- 
dredths.        80  francs=81  livres,  or  a  franc=f£  livre. 

1 .  To  reduce  francs  to  livre?,  or  the  contrary,  multiply  the  francs 
by  81  and  divide  the  product  by  80  for  livres ;  or  multiply  the  li- 
vres by  80  and  divide  the  product  by  81  for  francs. 

2166x81 

Thus  215C  francs—  1    80  =2183  livres  19  sols.    And  2*541 

2341x80 

livres=  gj  =2312  francs,  09£{-  centimes. 

2.  To  reduce  livres  to  dollars  and  cents  ;  multiply  the  livres  by 
the  cents  in  a  livre  at  the  course  of  exchange. 

Examples. 

1.  If  the  livre  be  20  cents  in  exchange,  what  is  the  amount  of 
2150  livres  in  Federal  money,  and  what  is  the  per  cent  above  par 
at  this  exchange  ? 

Ans.  Amount  is  $430.    And  above  par  8^  per  cent. 

2.  If  the  livre  be  18  cents  in  exchange,  required  the  amount  of 
3580  livres  16  sols,  in  dolls,  and  cents,  and  the  rate  per  cent,  be- 
low par. 

Ans.  644-54^  cents,  and  2§f  per  cent,  below  par. 

3.  If  a  crown  be  valued  in  exchange  at  18d.  sterling,  required 
the  livres  in £100  sterling,  and  the  amount  also  in  Federal  money 
at  par.  d.  liv.     £  liv. 

As  3  Iivres=l  crown,  18  :  3  ::  100  :  4000  and  4000xl8|=j$740. 

4.  In  2583  francs,  how  many  dollars  ? 

V  2583x55 j=1433dolls.  561  cents.  * 

5.  A  bill  of  exchange  on  a  merchant  in  New  York  of  $730  65c  ts. 
was  bought  at  Paris  at  1£  per  cent,  advance  ;  what  is  the  amount 
in  francs,  and  what  was  the  estimated  value  of  a  franc  at  this,  ex- 
change ?  Ans. 

3.  OF  SPAIN. 
4  Maravadies  make      1  quarto. 
8|  qnartos=34  marav.  1  rial  plate. 
8  rials  plate  1  piastre  or  current  dollar. 

375  maravadies  1  ducat  of  exchange. 

Hard  or  plate  dollars  are  83  r\  per  cent,  above  current  dollars  or 
money  of  vellon,  or 
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100  rials  plate    =188,1*  rials  vellon. 
t         17   do.  =r32  do. 

The  rial  plate  is  10  cents,  and  the  rial  vellon  5  cents  to  iltt  fc 

States. 

To  reduce  rials  plate  to  rials  vellon*  or  the  contrary,  multiply 
the  rials  plate  by  32  and  divide  the  product  by  17,  for  rials  vellon ; 
or  multiply  the  rials  vefton  by  17  and  divide  the^rodoct  by  32,  for 
rials  plate. 

1100x32 

1.  Thus  1100  rials  plate=- — yj — urials  vellon:s=2070j-$  Au*. 

100X17 

And  100  rials  vellooft=    ^  -  rials  plate  =63 J  rials  plate.  Ans. 

Note.  The  rules  to  reduce  rials  plate  or  vellon  to  Federal  Mo* 
ney  are  obvious  and  need  no  examples. 

2.  In  the  sale  of  a  bill  of  exchange  of  1563  rials  plate,  the  rial 
plate  was  estimated  at  9f  cents  ;  how  much  per  cent,  was  the  rial 
below  par  and  how  much  the  loss  ? 

Ans  4f  per  cent.    $6*94f  the  loss. 

3.  If  the  piastre  be  Valued  io  exchange  at  61  cents,  what  is  (he 
percent. above  par  on  a  bill  of  1672  piastres  5  rials  plate,  tfod  what 
is  the  advance  on  the  bill  in  Federal  Money  ?  Ana. 

4.  OF  HAMBURGH.  • 
12  deniers=2  grotes  make    1  shilling  luhs,  or  stiver, 
16  shilling  lubs=32  grotes    1  mark  banco.* 
3  marks  1  rix  dollar. 

Or,  12  grotes  or  pence  Flemish  make    1  shilling  Flemish* 
20  shillings  Fl.=7£  marks    -         1  pound  Flemish. 
A  mark  is  £  of  a  dollar,  or  33|  cents  in  the  U.  States,  and  the 
Rix  dollar  is  equal  to  the  Spanish  dollar,  or  100  cents. 
The  mark  is  2&  shillings  Flemish. 

The  Bank  money  of  Hamburgh  is  superior  to  the  currency  at  a 
variable  rate  per  cent. 

1.  To  reduce  mark*  banco  to  dollars,  divide  the  marks  by  3. 

3437 

Thus  3437  marks^-^- dolls.=$1145  C6fcts. 

2.  To  reduce  pounds  Flemish  to  dollars,  multiply  the  pounds  by 
5,  and  divide  the  product  by  2  for  dollars.    Thus,  to  reduce  175 

176-5x5 

pounds  Fl.  and  10  shillings  to  dollars,       —  dolU.=j438-7acts. 

3.  To  reduce  Hamburgh  money  to  sterling,  use  the  fallowing 
proportion  ;  As,  the  value  of  a  pound  sterling  at  Hamburgh  is  to 
1  pound,  so  is  the  Hamburgh  sum  to  the  sterling  required. 

1.  When  the  pound  sterling  is  33  shillings  Flemish,  what  is  the 
value  of  £1567  10s.  Fl.  in  sterling  money  ? 

s.    £      £F1.    £  sterling. 
As  33  :  1  ::  1567-5  :  950 


*  Banco  is  money  placed  in  banks  of  deposit,  and  is  not  to  be  drawn  out,  but 
is  transferred  from  one  person  to  another  for  the  payment  of  contract?. 
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2.  Reduce  2560  marks  8  stivers  to  sterling,  at  the  rate  of  33 J  shil- 
ling PI.  per  pound  sterling.  Ans.  J£204*16-9-6d.  sterling. 

3.  When  the  pound  sterling  is  34  shillings  Flemish,  what  is  the 
per  cent,  below  par  ?  Ans.  4|  per  cent. 

4.  To  reduce  current  to  Bank  money,  use  the  following  propor- 
tion. As  100  marks  with  the  rate  added  is  to  100  bank  money,  so 
is  current  sum  to  the  bank  money  required. 

1.  Reduce  360  marks  current  to  bank  money,  when  rate  or  agio 
is  20  per  cent. 

As  100+20  :  100  ::  360  >  300  bank  money,  Ans. 

2.  When  the  rate  or  agio  is  18£  per  cent,  what  is  the  value  of 
3759  marks  8  stivers  current  in  bank  money  ?  _  Ans. 

3.  If  376  marks  current  are  estimated  at  320  marks  bank,  what 
is  the  rate  per  cent  ?  Ans. 

OF  CALCUTTA. 
12  pice  make  1  anna, 
16  annas        1  rupee. 
-   The  Bengal  rupee  is  estimated  at  50  cents  in  the  United  States  ; 
in  exchange  it  is  usually  3  or  4  cents  less. 

100  sicca  rupees  are  equal  to  116  current  rupees. 

1.  Reduce  187  rupees  8  annas  to  federal*  money  at  46|  cents 
per  rupee.  Ans.  $89  06}  cents. 

2.  Reduce  $367£  to  rupees,  the  rupee  being  valued  at  48  cents, 

Ans.  763  rupees,  15  annas,  and  4  pice. 
Note.  From  the  exchange  value  of  the  money  of  different  coun- 
tries, and  from  the  Table  of  Money  of  commercial  countries,  im- 
mediately before  the  "  Chronological  Problems,"  the  student  will 
be  able  to  derive  particular  rules  for  making  all  the  exchanges  of 
money,  which  may  be  necessary  in  business. 
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INSURANCE  is  an  assurance  or  security  by  a  contract,  to  in- 
demnify, for  a  specified  sum,  the  insured  for  such  losses  as  the 
property  may  be  exposed  to,  for  a  certain  time. 

The  insurer  or  underwriter,  is  the  party  that  is  hound  to  indem- 
nify for  the  loss  sustained. 

The  premium  is  the  compensation  paid  by  the  insured  for  the 
insurance. 

The  policy  is  the  document  by  which  the  contract  of  insurance  is 
made. 

Goods  are  said  to  be  cowered,  when  their  value  and  the  premium 
and  other  charges  are  insured. 

If  the  loss  do  not  exceed  five  per  cent,  the  underwriter  is  free, 
and  the  loss  is  borne  by  the  insured.  Particular  average,  is  the, 
proportioning  of  such  losses  as  arise  from  ordinary  accidents  at  sea , 

O  o 
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among  the  proprietors  of  the  property  which  suffers  the  iajury. 
General  average,  is  the  proportion  to  be  paid  by  all  the  owners  of* 
ship  and  cargo,  for  tosses  necessary  to  preserve  the  rest,  such  as 
catting  away  masts,  kc.  throwing  part  of  the  cargo  overboard,  and 
the  like.  As  this  is  done  for  the  common  good,  it  is  to  be  borne 
by  the  owners  of  the  ship  and  cargo,  in  proportion  to  the  value  of 
the  property  possessed  by  them  severally. 

In  computing  general  average  for  masts,  &c.  to  replace  those 
cut  away,  one  third  is  usually  deducted  from  the  expense,  be- 
cause the  new  articles  may  be  supposed  better  than  the  old 

Unless  the  property  is  covered  the  insured  is  not  indemnified,  in 
case  of  total  loss,  bat  in  the  proportion  contained  in  the  policy ; 
and,  in  case  of  a  partial  loss,  th6  insured  is  to  be  indemnified  only 
in  the  same  proportion. 

Note.  General  average  is  computed  by  the  Rule  for  Single  Fel- 
lowship.   See  examples  19  and  20  under  that  rule.. 

CASE  I. 

When  the  premium,  at  a  certain  rate  per  cent,  for  insuring  a  sumt  is 
required,  the  operation  is  the  same  as  in  interest,  or  commission. 

Examples. 

1.  What  is  the  premium  upon  5371.  15s.  9d.  at  6£  per  cent.  ! 
£    «.*  d. 
537  15  9 

 H 

3226  14  6 
|=  266  17  10J 


34195  12  41 
20 


19J12 
12 

1|48 
4 

1|94  Ans.X34  19s.  IJd.  nearly. 

2.  What  is  the  premium  upon  $375,  at  7£  per  cent.  ? 

Ans.  $26-125. 

CASE  II. 

To  find  the  svmfor  which  a  policy  should  be  taken  out  to  cover  a 
given  sum. 

Rule.  Take  the  premium  from  1001.  or  #100,  and  say,  As  the 
remainder  is  to  100,  so  is  the  sum  adventured  to  the  policy.*  Or, 

•  It  is  plain,  that  the  policy  shduld  be  equal  to  the*  insurance  and  the  mm  in- 
aured.  Hence  at  8  per  cent  a  policy  of  jglOO  would  secure  only  ,£92.  In  order  to 
recover  £92,  therefore,  the  policy  must  be  taken  out  for  £100.   Hence  the  rule  it 
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In  decimals,  take  the  premium  from  100,  annex  two  cyphers  to 
the  sum  to  be  corered,  and  divide  by  the  remaiuder  for  the  policy. 

Examples. 

1.  It  is  required  to  cover  7591.  premium  8  per  cent.  :  For  what 
sum  must  the  policy  he  taken  ? 

100 
8 

92  :  100  ::  759 
100 

,    £ 

i     92)75900(825  Ans. 
736 

230 
184 

-   75900 

460  Or,  —£825,  Aos.  as  before. 

460.  92 

2.  A  merchant  sent  a  vessel  and  cargo  to  sea,  valued  at  $5760  : 
What  sum.  must  the  policy  be  taken  out  for,  to  cover  this  property, 
premium  19£  per  cent.  ?  Ans.  $7155  28c. 

CASE  III. 

When  o>  policy  is  taken  out  for  a  certain  sum  in  order  to  cover  a 
given  sum. 

To  find  the  premium*  say,  aa  the  poKcy  is  to  the  coteved  sum  ; 
so  is  HX)I.  (or  $100}  to  a  fourth  number,  which,  being  taken  from 
100,  will  leave  the  premium.  Or, 

In  decimals,  divide  the  sum  covered,  with  two  cyphers  annexed, 
by  the  policy  ;  subtract  the  quotient  from  100,  the  remainder  is  the 
premium. 

Examples. 

1.  If  a  policy  be  taken  out  for  12501,  ta  cover  5001.  What  is  the 
premium  per  cent.  ? 

obvious.  The  difference  between  100  and  the  rate,  per  cent,  will  be  the  first 
term,  100  the  second,  and  the  sum  to.be  insured  the  third  term  of  a  proportion, 
and  the  rule  is  merely  a  particular  application  of  the  Rule  of  Three.  In  the  first 
example,  the  proportion  would  stand  thus,  100 — 8  :  100  ::  759  :  the  policy= 

1^^^=Jg825.   Now  the  premium  on  £825,  is,  8^^5=jS66,  and  66+ 

759= £825,  the  policy*  The  rule  for  decimals  is  evidently  a  contraction  of  this 
rule. 

In  Case  HI.  the  last  three  terms  in  the  preceding  proportion  are  given  to  find 
the  rate.  Those  three  terms  evidently  give  the  difference  between  100  and  the 
rate,  and  the  rule  is  obvious. 

In  Case  I  V.  the  first  two  terms  and  the  last  term  of  the  preceding  proportion 
are  given,  to  find  the  third  term  or  sum  covered,  andthe  reason  of  the  operation 
i*  plain  from  the  consideration  of  that  proportion. 
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1260  :  600  ::  100 
1 00  \ 

1260)60000(40  and  £100— 40=£60,  Ans. 
50000 

Or,  =5=40,  &c.  as  before. 

1260 

2.  If  a  policy  be  taken  oat  for  {781-25,  to  cover  $625  :  Requir- 
ed the  premium  per  cent.  ? 

$  c.      $        $     $  c. 
As  781-25  :  625  ::  100  :  B7-50,    And,  100— 87-5=12-5,  or  12} 
62500  [per.  cent,  premium,  Ans. 

Or,  =»87-5,  &c.  as  before. 

781-25 

CASE  IV. 

When  the  policy  for  covering  any  sum  and  the  premium  per  cent,  are 
given,  to  find  the  sum  to  be  covered* 
Rule. 

Deduct  the  premiom  per  cent,  from  100,  and  say,  As  100  is  to 
the  remainder*  so  is  the  policy  to  the  sum  required  to  be  covered. 

Or,  In  decimals,  Multiply  the  policy  by  the  remainder  found  as 
before,  and  point  off  two  right  hand  places  in  the  product  for  the  an* 
swer. 

Examples. 

1.  If  a  policy  be  taken  out  for  12501.  at  60  per  cent. :  What  is 
the  adventure  or  sum.  to  be  covered  ? 

100 
60 

100  :  40  ::  1250  Or,  1 250x  1 00- 60=50000,  anH, 

40  pointing  off  two  places,  500  00 

-  ■       £  Ans.  as  before. 

100)50000(500  Ans. 

2.  If  a  policy  be  taken  out  for  $781  25c.  at  12£  per  cent,  requir- 
ed the  sum  covered  ?  ^ 

781-25x100— 1*4 

As  100  :  100— 12J  ::  781  25  :  —  =$G25,  Ans. 

 100 

Or,  781?5xlOO— 12  5==6?500  ;  and  625-OQ,  Ans.  as  before. 

CASE  V. 

When  a  gtven  sum  is  adventured  several  voyages  round  from  one  place 
to  another ,  either  at  the  same,  or  different  risks,  from  place  to  place, 
and  it  is  required  to  take  out  a  policy  for  such  a  sum  as  will  cover 
the  adventure  all  round,  supposing  the  risk  out  and  home  to  be  equal 
and  tantamount  to  the  several  given  risks. 

Rule. 

1.  Raise  1001.  or  $100  to  that  power  denoted  by  the  number  of 
risks,  and  multiply  llie  said  power  by  the  sum  adventured,  (or  to 
be  covered)  for  a  dividend. 
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2.  Subtract  the  several  premiums,  each,  from  1001.  and  multi- 
ply the  several  remainders  continually  together  for  a  divisor,  and 
the  quotient,  arising  from  this  division,  will  give  the  poJic)  to  cov- 
er the  adventure  the  voyage  round.* 

Example 

A  merchant  adventured  {1500  from  Boston  to  Philadelphia,  at  3 
percent,  from  thence  to  Guadaloupe,  at 4,  from  thence  to  Nantz,  at 
5,  and  from  thence  home  at  6  per  cent. ;  For  what  sum  must  he 
take  out  a  policy  to  cover  his  adventure  the  vogage  round,  suppos- 
ing the  risk  to  be  equal  out  and  home,  and  tantamount  to  the  sev- 
eral given  risks  ? 

100    X   100  X   100  X  100XJ500 

; —   1  1  ■    =fg  1803-835,  Aw. 

100— 3X  100— 4X  100— 6  X  100—6  P 

CASE  VI. 

When  a  given  turn  is  adventured  several  voyages  round ,  as  in  the  last 
case,  either  at  the  same,  or  different  ri$ks,  from  port  to  port,  and 
the  premium  for  the  voyage  round  is  required,  tantamount  to  the 
several  given  rates  per  cent. 

*  It  ib  evident  that  the  policy  to  be  taken  out  for  the  first  voyage  becomes  the 
sum  for  which  a  policy  is  to  be  taken  out  for  the  second  voyage,  and  so  on. 
Hence  the  examples  of  this  case  are  to  be  solved  by  the  rule  for  Case  II.  making 
the  sum  in  the  policy  for  the  first  voyage,  the  sum  for  which  a  policy  is  tq  be  tak- 
en out  for  the  second  voyage.  Therefore  the  operation  on  the  given  example 
would  be  as  follows. 

•     a   <AA    icAn  .    ,  .  100X1500  w  100X1500 

100—3  : 100 ::  1500  :  policy  for  1st  voyage=— — — —.  Now  as  — — — ~ 

100—3  100— o 
is  the  sum  to  be  insured  on  the  second  voyage,  we  have, 

inrt    A     inrt      100X1500    _  100X100X1500 
100—4  :  100  ::  -  :  2nd  pohcy=r_— - — -  ■ 

1UO— J  100— 3  x  100  '  4 

*  Am   .     ^      100X100X1500    oi    '.  100X100X100X1500 

And  100—5  :  100  ::  ■  ■  :  3d  pohcy=- 


10O—3X100—4  100— 3X1Q0— 4X100— -i 
*            *  *M      100X100X100X1500  J41 
And  100—6 : 100 ::                              —  :  4th  pohcy= 
100— 3  X 100— 4  X 10O— 5 
100X100X100X100X1500  1004X1500 

100— 3X100^4  X  100—5  X 100— 6      10t)^-3x  100—4  X  100—5  X  lOO-V 
which  is  the  Rule.   The  same  may  be  shown  by  the  Double  Rule  of  Three,  thus, 
100—3  : 100  ::  1500  : "1  .       „  100«  X 1500 

100-4  : 100  ::        :  \  V<Mcy=- 


  ;V   

100—5  •  100  •:        •  f  •  10°— 3  X  100— 4X  100—5X100—6 
100-6 :  100 ::        :  J  =$1803  83c.  5m. 

It  is  plain  that  however  numerous  the  voyages,  the  power  of  100  must  be  equaj. 
to  their  number,  and  that  the  divisor  must  always  be  the  continued  product  o* 
the  differences  between  100  and  the  several  rates  of  insurance.   If  the  rate  of  in- 

100*  X 1500 

surance  had  been  the  same  on  each  of  the  voyages,  then  the  poKcy=  -        - — 

100—6* 

if  th«  rafp  had  been  6  per  cent. 
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RfJLE  * 

1.  Find  (be  sum  for  which,  the  policy  most  be  taken,  by  the  lest 
ease. 

2.  Multiply  (he  sum  adventured  by  100,  and  divide  that  product 
by  the  policy. 

3.  Take  the  quotient  from  100,  and  the  remainder  will  be  the 
premium  per  cent,  on  the  policy,  tantamount  to  the  several  pre- 
miiuns  given  in  the  question. 

Example.  • 

A  merchant  adventured  $1600  from  Boston  to  Philadelphia,  at 
3  per  cent. :  from  thence  to  Guadalonpe,  at  4 ;  the  nee  to 
Nantz,  at  5;  and  thence  home,  at  6  percent:  What  will  M 
(he  premium,  tantamount  to  those  given  in  the  question,  on  a  poli- 
cy for  covering  the  first  adventure,  the  whole  voyage,  supposing 
the  risks  out  and  home  equal  ? 

In  Case  V.  we  found  the  policy,  which  would  cover  the  adventure 

1500X100 

the  voyage  round,  to  be  #1803  835.  Then  100—  1803-835  ~ 
!6-844=the  premium  per  cent,  on  the  policy  the  voyage  round, 
and  tantamount  to  the  several  given  premiums. 

CASE  VIL 

If  a  policy  be  taken  out  for  a  given  sum*  to  cover  a  certain  adventure  y 
from  one  port  to  another  y  on  to  several  portt*  at  equal  premium* 
from  one  place  to  the  other,  to  find  what  that  equal  premium  w. 

RutE.t 

1.  Tnvetrf  TOO  to  that  power  denoted  by  the  number  of  risks, 
and  multiply  this  power  by  the  sum  adventured,  (or  covered.) 

*  When<  the  policy  is  £?und  by  Case  V.  the  operation  becomes  the  same  as 
that  directed  by  the  Rule,  Case  fl I.  which  has  been  proved.  The  operations- 
may  be  shortened  in  many  cases,  by  keeping  the  terms  separate  in  the- 
fint  part  of  the  process.    Thus — by  Case  V.  the  policy  i?  this  examples 

 1004x1500  

■  — ^=rz — ~ — ....  Then,  by  Case H. 

100— 3X100—  4X1UO-5X  100— 6  '  J 

1.500  r.  100  :  S  100  diminished  by 


U>0— o  X 100—4  X 10U— 5  X  100  —0  "   <    the  premiums 

1500x100x100— 3  x  100— 4  X  10l>— r>XlQ0— fi 
1U04  x 1500 


WO— 3X100— 4X100— 5X100— 6  ,  fAn    071cC  ^icoaa 

 =SB3'l56,  and  100 — 83* 156=$  16-844. 

1003  v 

t  By  the  last  remark  in  the  demonstration  of  the  Rule  Case  V.  when  the  in- 
durance  is  the  same  on  each  of  several  voyages,  the  policy  is  equal  to  the  pro- 
duct of  the  sum  to  be  insured  and  100  raised  to  a  power  whose  index  is  the 
number  of  voyages,  divided  by  the  difference  between  100  and  the  rate  of  in- 
•urance  raited  to  the  same  power.  Hence  this  product  divided  by  the  polku 
avut  give  a  niiotient  c^nal  to  th«»  iliffewire  between  J00  and  the  rate  of  mail** 
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2.  Divide  the  last  product  by  the  policy. 

3.  Extract  that  root  of  the  quotient  denoted  by  the  number  of 
risks. 

4.  Take  this  root  from  100,  and  the  remainder  Will  be  the  equal 
premium  from  one  port  to  the  other. 

Example. 

A  merchant  adventured  $1500  from  Boston  to  Philadelphia* 
thence  to  Goadaloupe,  thence  to  Nantz,  and  thence  horns  ;  to  co- 
ver which  all  round  be  took  out  a  pohcy  for  $1803  835  •  and  the 
premium  was  equal  from  one  place  to  the  other :  what  was  the 

premium  per  cent  ?  

i™   Iriooxiooxiooxiooxiaoo^..  ™         .  . 

100 — d-  ==4*507  per  cent  Answer. 

lQn?.QQC  • 


CASE  VIII. 

When*  an adventure  is  insured  out  and  home  at  one  risk,  at  a  given 
rate  per  cent,  and  the  voyage  terminates  short  of  what  was  at  first 
intended  :  To  find  what  the  underwriter  must  receive  per  cent. 

Rule. 

1.  If  just  half  the  voyage  is  performed,  it  most  be  considered 
as  two  equal  risks  :  If  one  third,  then,  as  three  equal  risks ;  if  hut 
one 'fourth,  then,  as  four  risks,  and  so  on,;  and  by  Case  2d  must 
be  found  the  amount  which  will  cover  the  adventure  the  voyage 
round. 

2.  Involve  100  to  that  power  denoted  by  the  number  of  risk*, 
and  multiply  this  power  by  the  «um  adventured. 

3.  Divide  this  product  hy  (Jie  aforesaid  amount. 

4.  Extract  that  root  of  the  quotient  denoted  by  the  number  of 
risks. 

5.  Take  this  root  from  100,  and  the  remainder  will  be  the  sunt 
per  cent,  which  the  underwriter  must  receive. 

Example. 

A  merchant  covers  $200  at  6  per  cent,  from  Newbury  port  to 
the  West  Indies  and  home  again  ;  but  the  voyage  terminating  in 
the  West  Indies,  what  must  the  insurer  receive  per  cent.  ? 
100 

6 

94  : 100 ::  200 :  2 12- 765957= amount  to  cover  $200  voyage  round. 

200OOO0 

100X100X200»2000000  aod  gl2-766957==s9400,  and  100—^/9400 
=3  0466  to  be  paid  the  insurer  per  cent  upon  the  above  amount. 

ance  raised  to  a  power  whose  index  is  the  number  of  years.  If  that  root  of  tlie 
quotient,  indicated  ty  the  number  of  years,  be  extracted  you  will  have  the  dif- 
ference between  100  and  the  rate  per  cent,  aud  this  difference  taken  from  U& 
gives  the  rate. 
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COMPOUND  INTEREST 


IS  that  which  arises  from  the  interest  being  added  to  the  prin- 
cipal, and  (continuing  in  the  hands  of  the  borrower)  becoming 
part  of  the  principal,  at  the  end  of  each  stated  time  of  payment. 

Method  I. 

Rule.*— Find  the  amount  of  the  given  principal,  for  the  time  of 
the  first  payment,  by  Simple  Interest :  next,  find  the  interest  of 
that  sum,  or  principal,  and  add  it  as  before,  and  thus  proceed  for 
any  number  of  years,  still  accounting  the  last  amount  as  the  prin- 
cipal for  the  next  payment.  The  given  principal  being  subtract- 
ed from  the  last  amount,  the  remainder  will  be  the  compound  in- 
terest. 

In  federal  money,  multiply  the  principal  by  the  rate  for  the  first 
time  of  payment,  setting  the  product  two  places  more  to  the  right 
than  the  multiplicand,- and  the  decimal  point  in  the  product  under 
that  in  the  multiplicand  ;  then  find  the  amount,  and  proceed  as 
above. 

Note.  It  is  not  usually  necessary  to  carry  the  work  beyond  mills ; 
therefore,  when  the  figure  next  beyond  mills,  at  the  right,  exceeds 
5,  increase  the  number  nf  mills  1  ;  when  it  does  not  exceed  6,  it 
may  be  omitted.  The  result  will  be  exact  enough  for  common 
purposes.  , 

Examples. 

I.  What  will  £480  amount  to  in  5  years,  at  6  per  cent,  per  an- 
num ?  £ 

Principal  480  Principal  for  the  1st  year  480  0 

Rate  of  interest  6  *  Interest  of  ditto  28  16 


20 


Principal  for  the  2d  year  503  16 

6 


16|00 

£    s.  d. 

Prin.  for  the  2d  year  508  16  0 
Interest  for  ditto    30  10  6J- 

30|52  16 
20 

10|56 
12 

6|72 
4 

Prio.  for  the  3d  year  539   6  6} 

6 

32|35  19  3 
20 

2|88 
Carried  up. 

*  It  may  be  observed  that  all  the  computations,  relating  to  Compound  Inter- 
est, arc  founded  upon  a  series  of  terms,  increasing  in  Geometrical  Progression, 
wherein  the  number  of  years  assigns  the  index  of  the  last  and  highest  term  ■ 
Therefore,  as  one  pound  is  to  the  amount  of  one  pound,  for  any  given  time,  so 
xs  any  proposed  principal,  or  sum,  to  its  amount  for  the  some  tim*. 
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Btonght  up.      1|97  Principal  for  the  3d  year  £539  6  6| 
12  Interest  for  ditto   32   7  2J 

2)31   Principal  for  the  4th  year  671  13  8} 
4 

1124  £    s.  d. 

£    s.  d.  Prio.  for  the  4th  year  671  13  8} 
PriiL  for  the  4th  year  571  13  8f      Interest  for  ditto  34  6  0± 

6   

■    ■■  .         Prin.  for  the  6th  year  605  19  9 

34|30  *  4*  6 

20   

  36|35  18  6 

6102  20 

12   

  7[18 

OJ28  12 

'   ;  2|22 

MM 

£   a.  4. 

Principal  for  the  5th  year  605  19  9 
Interest  for  ditto   36   7  2 

Amount  for  5  yean  649   6  11 
Snhtract  the  first  principal  480   0  0 

Compound  interest  for  5  years  162   6  11 
In  federal  money,  thus  :  The  principal  being  J 1600  for  fire  years. 
Principal  for  the  1st  year  $1600* 
Rate  of  interest  6 

Interest  1st  year  96*00 

Amount  1st  and  prin.  2d  year  1696* 

6 


Interest  2d  year  101*76 

Amount  2d  year,  prio.  3d  1797*76 

6 


Interest  3d  year  107*8656 

Amount  3d,  principal  4th  1905*6266 

6 


Interest  4th  year   1 14*337536 
Amount  4th,  principal  5th  year  201 9*963136 

P  p  Carried  over. 


so* 


Brought  o?er. 
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Interest  5tb  year   121  19778816 


Amount  for  5  years  2141-16092416 
Subtract  1st  principal  1600- 


Compound  Interest  for  5  years—  541*16092416 
Or  thus: 
1st  principal  $1600* 


Interest  96-00 

2d  priocipal  1696- 
6 


Interest  101-76 


*    3d  principal  1797-76 


Interest  107-866 
4th  principal  1905-626 


Interest  114-338 
5th  principal  2019-964 


Interest  121-198 


Amount  2141*162 
1st  principal  1600- 

Compound  Interest   541-162  nearly,  as  before. 

9.  What  is  the  compound  interest  of  #740  for  6  years,  at  4  per 
cent,  per  annum?  Ans.  #196  33c.  6m. 

3.  What  will  £400  amount  to  in  5  years,  at  £4  per  cent,  per 
annum  ?  Ans.  £486  13s.  2|d. 

4.  What  will  £150  amount  to  in  a  year,  at  2  per  cent,  per 
month?  Ans.  £190  4s-  5d. 

5.  What  is  the  compound  interest  of  #500  at  2  per  cent,  a  month 
for  one  year?  Ans.  #134  12c.  1m. 

6.  What  is  the  amount  of  #100  at  6  per  cent,  compound  inter- 
est for  3  years  ? 

7.  What  is  the  compound  interest  of  #100  at  7  per  cent,  for  3 


years? 
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Method  IF, 

When  the  rate  is  at  5  per  cent,  per  annum, 

1.  Divide  the  principal  by  20,  and  (bis  quotient,  added  to  the 
principal,  will  be  the  amount  for  the  first  year,  and  the  principal 
for  the  second.  . 

2.  In  like  manner  find  the  amount  for  every  succeeding  year. 

When  the  rate  is  a&  6  per  cent  per  annum- 

1,  Divide  the  principal  by  20,  and  that  quotient  by  6:  these 
quotients,  added  to  the  principal,  will  be  the  amount  for  the  first 
year,  and  the  principal  for  the  second. 

2.  la  like  manner  obtain  the  amount  for  every  succeeding  year. 


Examples. 

1.  What  is  the  amount  of £480 
at  6  per  cent,  per  annum,  for  5 
years  ? 
20)480 
5)  24 
4  16 


20)508  16  amount  of  1st  year. 

5)  25    8  9} 
5    1  9 


20)539    6    6|  ditto  of  2d. 
6)  26  19  3} 

5  7  10J 

20)571  13   84  ditto  of  3d. 
5)  28  11  8A 

6  14  4 


2.  Of  the  same  sum  at  5  per 
cent,  per  annum,  for  5  years. 
£ 

20)40*0 
24 


20)504 
25 

20)5g9. 
26 


amount  of  1st  year. 


4 
4 

9  2J 


ditto  of  2d. 


20)555  13 
27  15 


7* 


20)583    8  10   ditto  of  4th. 
29    3  6} 


£612  12    3J  do.  of  5th,  Ans. 

Note.  The  same  may  be  done 
in  federal  money,  but  the  first 
method  is  generally  more  easy. 


20)605  19    8 J  ditto  of  4th. 
5)  30    6  11} 
6    1  2J 

£642    6  10*  do.  of  5th.  Ans, 

COMPOUND  INTEREST  BY  DECIMALS. 

A  Table  of  the  Amount  of  £1  or  $1,  at  J  per  cent,  per  month,  as  practise^*  at 

the  Banks. 


Months. 

£  or  $ 
Deo.  parts. 

Months. 

£  or  $ 
Dec.  parts. 

Months. 

£  or  $ 
Dec.  parts. 

1 

-  1005 

5 

1025 

9 

1045 

2 

101 

6 

1-03 

10 

105 

3 

1  015 

7 

1035 

11 

1055 

4 

102 

8 

1-04 

12 

106 

SO*        COMPOUND  INTEREST  BY  DECIMALS. 

A  Table  of  the  Amount  of  £X  or  $U  from  1  Bay  to  31  Days,  at  6  per  cent. 

per  annum. 


Days. 

£ ot  $ 
Deo*  pert*. 

Days. 

£  or  $ 
Dec*  parts. 

Days. 

JSor$ 
'Deb.  part*, 

1 

1-00016 

12 

1-00197 

22 

1-00301 

a 

1*00032 

13 

1-00213 

23 

1  00378 

3 

1-00049 

14 

1-0023 

24 

1-00394 

4 

1  00065 

16 

1  00246 

25 

1-0041 

5 

1*00082 

16 

1  00263 

26 

1 -00427 

6 

1  00098 

17 

1  00279 

27 

1-00443 

7 

1001 15 

18 

1  00295 

28 

10046 

8 

!  00131 

19 

100312 

29 

1-00476 

9 

1  00147 

20 

1-00328 

30 

1  00493 

10 

1*00164 

21 

1  00345 

31 

1  00509 

11 

1-00180 

These  tables  are  formed  by  adding  the  interest  of  £1  or  $1,  to 
£  1  or  £1,  for  the  given  rate  and  time.  Thus,  by  rale  for  Simple 
Interest,  the  interest  of  XI  or  $1  for  1  day,  is,  -00016438+ ,  and 
the  amount  is  1-00016438+ . 

CASE  I.* 

When  the  principal*  the  rate  of  inieresl,  and  time,  an  given%  to  Jbtd 
either  the  amount  or  interest. 

Rule.  % 

1.  Find  the  amount  of  Xl  or  $1  for  one  year  at  the  given  rale 
percent.  ;. 

2.  Involve  the  amount,  thus  fofand.  to  such  power,  as  is  denoted 
by  the  number  of  years  ;  or,  in  Table. I.  at  the  end  of-Atoouitie«, 

•  The  reason  of  tfie  rule  may  be  seen  by  the  following  process.  If  the  rale 
be  6  per  cent,  the  amount  of  £\  or  $1  for  1  year,  is,  by  the  role  for  Simple  In- 
terest by  Decimal*,  1*06.  This  is  the  principal  for  the  second  year,  and  its 

amount  is  by  the  same  rule,  1-06-tJ- 1  *>6  X  -06=l-f-0ttx  1  -06=1*06 X  V06^=VW  . 
That  is,  the  amount  of  £1  or  $1  for  kto  years  is  equal  to  the  t&uart  of  the 
amount  of  £1 4>r  $1  for  one  year.   This  is  the  principal  for  the  third  year,  and 

.  its  amount  is,  7o6  %  TOG*  X  '06=1+  -06  X  WHi^l^W  fO?  =1063,  that  is 
'  the  amount  for  thru  years  is  the  cube  of  the  amount  for  1  year.  In  the  same  way 
it  may  be  shown,  that  the  amount  for  four  years  is  the  fourth  power  of  the 
amount  of  £l  or  $1  for  1  year;  for  Jive  years,  is  the  fifth  power,  and  so  on. 
The  same  would  be  true,  whatever  be  the  rate  per  cent.  Now,  whatever  be 
the  principal,  the  amount  must  be  so  much  greater  than  the  amount  of  £\  or 
$  1  for  the  same  time  and  rate.  Therefore,  the  amount  for  any  principal  will  be 
found  by  multiplying  the  amount  of  £\  or  $1,  at  the  given  rate  and  time  by  the 
principal  and  is  the  rule.  Let  the  principal  be  $100  or  J&10Q*  the  rate  5  per 

cent,  and  the  time  5  years.  Then,  l-U55XlOO=the  amount.  And~M)oS  X 
100—  100=the  interest. 

If  the  rate  of  interest  be  determined  to  fny  oflier  time  than  a  fear,  as  $v  4,  $c. 
the  rule  is  the  samrt. 

If  the  dompdum?  interest,  k*r  amount  oT  any  sum,  be  required; for  the  parts  of 
a  year,  it  Slay  be  determined  as  follows  :  ]  ' 


COKFOVRD  INTEREST  BV  DECIMALS.  m 


under  the  rate,  and  against  the  giren  number  of  yean,  you  will 
fiod  the  power.* 

3,  Multiply  this  power  hy  the  principal,  or  given  som,  and  the 
product  wilt  be  the  amount  required,  from  which  if  you  subtract 
the  principal,  the  remainder  will  be  the  interest 

EXAMPLB8. 

1.  What  is  the  compound  interest  of  £600  for  4  years,  at  6  per 
cent  per  annum  ?  c  momi  0f  £l  for  1  year,  at  6  per 

Multiply  by^06    *  cent,  pet  annum. 

M236=s£d  power. 
Multiply  by  11236 

1 -26247696=4 Ih  power. 
Multiply,  by  600s?principal. 

757-48617600=amount. 
Subtract  600 


157-486176=  £157  9s.  8£d.=>  interest  required. 
Br  Table  1. 

tabular  amnt.  of  £l  for  4  years,  at  6  per  cent,  per  ann  =1  -2624763 

Multiply  by  the  principal—  600 


Amount=757-4861400 
2.  What  is  the  amount  of  $ 1500  for  12  years,  at  3J  per  cent 
fer  annum  ? 

Sl*035=amaunt  of  $\  for  1  year  at  3|  per  cent  per  anoom. 
<-    And,  t-O36"Xl6ti0=^2£66  6Qc.  nearly,  An*. 

Another  method  of  working  compound  interest  for  year*,  months, 
and  days,  which  is  much  more  concise  than  the  preceding  method. 

I.  HTuntht  timeis  anattqwtpartof  ayeor. 
RVLK  t  Find  the  amount  of  £1  for  1  year,  as  before,  and  that  root  of  it, 
which  is  denote^  by  the  aliquot  part,  will  be  the  amount  of  £1  for  the  time 
sought. 

2.  Multiply  the  amount,  thus  found,  by  the  principal,  and  it  will  be  the  amount 
of  the  given  sum  required.  ; 

II.  When  the  time  is  not  <tn  aliouot  part  of  a  year.  ^ 
Rvlb  t.   Reduce  the  time  into  days,  ana  the  365th  root  of  the  amoanHn 
£1  for  1  year  is  the  amount  for  1  day.  • 

-  %,  Raise  this  amount  to  that  power,  whose  index  is  equal  to  the  number  of 
days,  and  it  will  be  the  amount  of  £  1  for  the  given  time. 

3.  Multiply  this  amount  by  the  principal,  and  it  will  be  the  amount  of  the 
given  sum  required. 

*  The  amounts  of  £X  or  $1  in  this  table,  are  so  many  powers  of  the  amount 
•f  £l  or  21  for  1  year ;  Whose  indices  are  denoted  by  the  number  of  years. 

Note.  When  the^  given,  time  consists  of  years  and  months,  or  years,  months* 
and  days;  ftrst  seek  the  amount  of  £\  or  4l  in  the  table  of  years,  then  in  the 
table  of  months,  &c.  multiply  these  several  amounts  and  the  principal  continu- 
ally together;  and  the  last  product  will  be  the  amount  required. 

Thus,  if  the  amount  of  £480  in  5£  years,  at  6  per  cent,  per  annum,  were  re- 
quired ;  the  Amount  of  £1  for  5  years=je 1-33822,  ditto  for  6  months=£l '0295#. 
Now,  1  -3382?  X  1*92056  X  4n0=£66 15341  Answer. 
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Rule. 

To  the  logarithm  of  the  principal,  found  in  any  Table  of  loga- 
rithms, add  the  several  logarithms,  answering  to  the  number  of 
years,,  tjwnths  and  dap  found  in  the  following  tables,  and  their  smn, 
will  be  the  logarithm  of  the  amount -for  the  given  time,  which  be-, 
ing  found  in  any  table  of  logarithms,  the  natural  number  corres- 
ponding thereto  will  be  the  answer.* 

r.OGARITHMlCk  TABLES,  AT  SIX  PER  CENT.  PKR  AWHCM,  FOR  YEARS,  MOUTHS 

AND  DAYS. 


Years. 

Dec.  pts. 

Y. 

Dec.  pts. 

Y. 

Dec.  pts. 

Y. 

Dec.  pts. 

Months 

Deo.  pts. 

1 

•025J06 

Ti 

•^78366 

21 

•531426 

31 

•784586 

1 

•002166 

2 

•050612 

12 

•303672 

22 

•556732 

32 

•809792 

2 

004321 

3 

•075918 

13 

•328978 

23 

•582038 

33 

•835098 

3 

•006466 

4 

•101224 

14 

•354204 

24 

•607344 

34 

•860404 

^4 

•0086 

5 

•12653 

15 

•37969 

25 

•63265 

35 

•88571 

«  5 

010724' 

6 

•151836 

16 

•404896 

26 

•657956 

36 

•911016 

6 

012837 

7 

•177142 

17 

•430202 

27 

•683262 

37 

•936322 

7 

01494 

8 

•202440 

IP 

•455608 

28 

•708568 

38 

•961626 

8 

•0-17033 

9 

•227754 

19 

•480014 

29 

•733974 

39 

•986934 

9 

•019116 

10 

•25306 

20 

•50612 

30 

•75938 

40 

1-01224 

10 

021189 

U 

•023252 

An  vs. 

D. 

D. 

D. 

D. 

%  1 

•000071 

Ti 

•000571 

14 

•000999 

20 

•001426 

26  ~ 

001852 

o 

•000143 

9 

•000642 

15 

•00107 

21 

001497 

27 

•001923 

3 

•000215 

10 

•000713 

16 

•001142 

22 

•001568 

28 

•001994 

4 

•000287 

n 

•000785 

17 

001213 

23 

•001639 

29 

•002065 

5 

•000358 

12 

000857 

18 

•001284 

24 

•00171 

30 

002136 

6 

•000429 

13 

•000D2C 

19 

001355 

25 

•001781 

31 

002207 

7 

i .... . .  — 

•0005 

What  is  the  amount  of  1321. '10$.  at  0  per  cent,  pet*  annum,  for 
9  years,  8  months,  and  15  days  ? 

To  <he  log.  of  £\ 32-5=^2-1222 16 
C  Log-,  for  9  ycars=  -227754 
Add  (  ditto  for  8  months**  -01 7033 
(  ditto  for  15  days=  -00107 

2368073 

tfcc.viac  Cmonllis  are  past,  deduct  4  )  _  .qqqqa^ 
j>er  cent.  upon  the  logarithm  of  15  days  $ 

Remains  2-3680302,  the  nearest 
to  which,  in  the  table  of  logarithm^  is  2  368101,  and  the  natural 
number  answering  thereto  is  233*4=jC233  89.  Ans. 

*  Althou:?h  there  is  a  small  enwir  in  the  logarithm  for  days,  yet  they  are  ex- 
act enough  tor  common  use.  And  if  after  the  first  month  you  deduct  $  per  cent, 
for  eai'h  month  past  (that  is,  I  ,pcr  cent,  after  1  month,  l£  per  cent  after  3 
months,  &c.)  from  tlie  logarithm  of  the  number  of  days,  it  will  give  the  true  an* 

jYofr,  That,  after  1  month,  £  per  cent,  on  the  logarithm  of  1  day  is  -000000355i 
cn  2td»ye,  » '0000007 16 :  After  2  mouth?,  1  per  cnt  on  the  logarithm  of  1  day, 
w  -0000007 1,  on  2  days,  -00O0OM3  :  After  10  rooMht,  5  per  cent,  on  the  logarithm 

kr  1  <Iay,  is  -Q'-nmML'..  ou  6'  dav*.  i_«,  -wmi  -Uvi':. 
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CASE  II. 

When  the  -amount,  rate  and  time,  are  given,  to  find  the  principal. 

Rule. 

Divide  the  amount  by  the  amount  o(£\  or  $\  for  the  given  time, 
and  the  quotient  wilt  be  the  principal.* 

Or,  If  you  multiply  the  present  vulue  of£l  or  $\  for  the  given 
Dumber  of  years,  at  the  given  rate  per  cent,  by  the  amount,  the 
product  will  be  the  principal  or  present  worth. t 

Examples. 

1.  What  is  the  present  worth  of  7571.  9s.  8  Jd.  due  4  years  hence, 
discounting  at  the  rate  of  61.  per  cent,  per  annum  ? 

By  Table  I. 

J££fS £  I  -1^4769)757.4C6,400(£600  An,. 

By  Table  II. 

Molt,  by  the  present  worth  of  II, >  A«nount=757  48614 
for  4  years,  at  6  per  cent  per  ann.  $    V 

Ans.  6^-999923582704+=^60O. 

2.  What  principal  must  be  put  to  interest  6  years,  at  5£  per  ct. 
per  annum,  to  amount  to  $689-4214033809453125  ?      Ans.  $500. 

CASE  III. 

When  the  principal,  rate  and  amount,  are  given,  to  find  the  time. 

Rule. 

<  Diyide.  the  amount  by  the  principal :  then  divide  this  quotient 
by  the  amount  of  £l  or  $1  for  1  year,  this  quotient  by  the  samet 
till  nothing  remain,  and  the.  number  of  the  divisions  will  show  the 
time.J 

Or,  Divide  the  amount  by  the  principal,  and  the  quotient  will  be 
the  amount  of  £1  or  $1  for  the  given  time,  which  seek  under  the 
given  rate  in  Table  1,  and,  in  a  line  with  it,  you  will  see  the  time. 

*  By  Case  h  the  amount  is  equal  to  the  principal  multiplied  by  that  power  of 
the  amouut  of  Jgl  or  $1  for  1  year  at  the  given  rate,  which  is  indicated  by  the 
number  of  years :  therefore,  if  the  amount  be  divided  by  this  power  of  the  amount 
of  JS1  or  $1  for  1  year,  the  quotient  must  be  the  principal.  Thus,  in  the  exam- 
ple iii  the  proof  of  Case  I.  1*05 5  X  100=the  amount ;  therefore,  * 


A-053 
KX),  the  principal. 

t  See  Table  II.  shewing  the  present  value  of  jgl,  discounting  at  the  rates  of  4, 
A  i,  &c.  per  cent,  the  construction  of  which  is  thus  :  , 
Amount.  Pre3.  worth.  Amount.  Pres.  worth. 

As  1*06  :  I  ::  1  :  '9433962,  and  so  on,  for  any  other  rate  per 
cent,  and  time. 

%  By  the  example  in  the  proof  of  Case  1. 1-05 5  X  100=the  amount ;  divide  fbra 
by  the  principal,  100,  and  the  quotient  will  be  7*06 5 .  This  quotient  divided  by 
the  ratio,  and  this  quotient  by  the  ratio,  and  so  on,'will  be  rxhnifoted'by  fire  di- 
vision?, which  show*  the  number  of  years. 
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among  (he  proprietors  of  the  property  which  suffers  tile  injury. 
General  average,  is  the  proportion  to  be  paid  by  all  the  owners  of% 
ship  and  cargo,  for  tosses  necessary  to  preserve  the  rest,  such  as 
catting  away  masts,  &c.  throwing  part  of  the  cargo  overboard,  and 
the  like.  As  this  is  done  for  the  common  good,  it  is  to  be  borne 
by  the  owners  of  the  ship  and  cargo,  in  proportion  to  the  value  of 
the  property  possessed  by  them  severally. 

In  computing  general  average  for  masts,  &c.  to  replace  those 
cut  away,  one  third  is  usually  deducted  from  the  expense,  be- 
cause the  new  articles  may  be  supposed  better  than  the  old 

Unless  the  property  is  covered  the  insured  is  not  indemnified,  in 
case  of  total  loss,  bot  in  the  proportion  contained  in  the  policy; 
and,  in  case  of  a  partial  loss,  the  insured  is  to  be  indemnified  only 
in  the  same  proportion. 

Note.  General  average  is  computed  by  the  Rule  for  Single  Fel- 
lowship.   See  examples  19  and  20  under  that  rule.. 

CASE  I. 

When  the  premium,  at  a  certain  rate  per  cent,  for  insuring  a  sum,  is 
required,  the  operation  is  the  same  as  in  interest,  or  commission. 

Examples. 

1.  What  is  the  premium  upon  5371.  15s.  9d.  at  6£  per  cent.  ? 
£    •/  d. 
537  15  9 

 H 

322G  14  6 
266  17  10$ 


34195  12  ^ 
20 


19)12 
12 

I|48 
4 

1|94  Ans.JC34  19s.  ljd.  nearly. 

2.  What  is  the  premium  upon  $375,  at  7|-  per  cent.  ? 

Ans.  $26-12&. 

CASE  II. 

To  find  the  sum  for  which  a  policy  should  be  taken  out  to  cover  a 
given  sum. 

Rule.  Take  the  premium  from  1001.  or  $100,  and  say,  As  the 
remainder  is  to  100,  so  is  the  sum  adventured  to  the  policy.*  Or, 

•  It  ie  plain,  that  the  policy  shduld  be  equal  to  thcr  insurance  and  the  nam  in- 
cured.  Hence  at  8  per  cent,  a  policy  of  £100  would  secure  only  j£92.  hi  order  ttr 
recover  £92,  therefore,  the  policy  must  be  taken  out  for  £  100.   Hence  the  rule  it 
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In  decimals,  take  the  premium'  from  100,  annex  two  cyphers  to 
the  sum  to  be  corered,  and  divide  by  the  remainder  for  the  policy. 

Examples. 

1.  H  is  required  to  cover  7591.  premium  8  percent. :  For  what 
sum  must  the  policy  be  taken  ? 

100 
8 

92  :  100  ::  759 
100 

•    £ 

%     92)75900(825  Ans. 
736 

1>30 
184 

  75900 

460  Or,  —£825,  Ans.  as  before. 

460.  92 

2.  A  merchant  sent  a  vessel  and  cargo  to  sea,  valued  at  $6760  : 
What  sum  most  the  policy  Tie  taken  out  for,  to  cover  this  property, 
premium  19£  per  cent.  ?  Ans.  $7155  28c. 

CASE  III. 

When  a  policy  is  taken  out  for  a  certain  sum  in  order  to  cover  a 
given  sum. 

To  find  the  premium,  say,  as.  the  poKcy  is  to  the  cowed  sum  ; 
go  is  1001.  (or  $100)  to  a  fourth  nojnber,  whipb,  being  taken  from 
100,  will  leave  the  premium.  Or, 

In  decimals,  divide  the  sum  covered,  with  two  cyphers  annexed, 
by  the  policy  ;  subtract  the  quotient  from  100,  the  remainder  is  the 
premium. 

Examples. 

1,  If  a  policy  be  taken  out  for  12501  ta  cover  5001.  What  is  the 
premium  per  cent.  ? 

obvious.  The  difference  between  100  and  the  rate  per  cent,  wffl  be  the  first 
term,  100  the  second,  and  the  sum  to.  be  insured  the  third  term  of  a  proportion, 
and  the  rule  is  merely  a  particular  application  of  the  Rule  of  Three.  In  the  first 
example,  the  proportion  would  stand  thus,  100 — 8  :  100  ::  759  :  the  policy= 

100  X 759  8  X  825 

u-==jS825.   Now  the  premium  on  £825,  is,  ——=£66,  and  66-f 
100—8  100 
759=£825,  the  policy.   The  rule  for  decimal*  ia  evidently  a  contraction  of  this 
rule. 

In  Case  III.  the  last  three  terms  in  the  preceding-  proportion  are  given,  to  find 
the  rate.  Those  three  terms  evidently  give  the  difference  between  100  and  the 
rate,  and  the  rule  is  obvious. 

In  Case  I  V.  the  first  two  terms  and  the  last  term  of  the  preceding  proportion 
are  given,  to  find  the  third  term  or  sum  covered,  andthe  reason  of  the  operation 
i?  plain  from  the  consideration  of  that  proportion. 


ANNUITIES. 


The  amount  is  the  sum  of  the  annuities  for  the  time  it  has  been 
forborne,  with  the  interest  doe  on  each. 

CASE  I. 

To  find  the  amount  of  an  annuity  at  Simple  Interest. 
Rule. 

Multiply  the  sum  of  the  natural  series  of  numbers,  1,  2,  3,  4, 
&c.  to  the  number  of  years  less  I,  by  the  interest  of  the  annuity 
for  one  year,  and  the  product  will  be  the  interest  which  is  due  on 
the  annuity. 

Multiply  the  annuity  by  the  time,  and  the  sum  of  the  two  pro- 
ducts, will  be  the  amount.* 

Examples. 

!.  What  is  the  amount  of  an  annuity  of  £100  for  four  years, 
computing  interest  at  6  per  cent.  ? 

1+2+3=6,  sum  of  the  natural  series  to  the  number  of  years  leas  1. 
61.  interest  of  annuity  for  1  year. 
6x6=361.  the  whole  interest 
100x4=4001.  product  of  annuity  and  time. 

Ans.  4361.  amount. 

2.  If  a  pension  of  $20  be  continued  unpaid  for  six  years,  what 
is  its  amount  at  6  and  7  per  cent.  ? 

Ans.  At  6  per  cent.  $136.    At  7  per  cent.  $141. 

3.  If  an  annuity  of  $20  to  be  paid  half  each  half  year  is  forborne 
for  six  years  ;  what  is  its  amount  at  6'  per  cent.  ? 

Ans.  $159  60c. 

4.  If  a  pension  of  £33  is  forborne  for  12  years,  at  7  per  cent, 
what  is  the  amount  ?  Ans. 

CASE  II. 

To  find  the  present  worth  of  an  annuity  at  Simple  Interest. 
Rule. 

Let  the  present  worth  of  each  year  be  found  by  itself,  discount- 
ing from  the  time  it  is  due ;  then,  the  sum  of  all  these  will  be  the 
present  worth. t 

•  It  is  plain  that  upon  the  first  year's  annuity  there  will  be  due  so  manj 
year's  interest,  as  the  gives  number  of  years  less,  one,  and  gradually  one  yefer 
less  upon  each  succeeding  year,  to  that  preceding  the  last,  which  has  but  one 
year's  interest,  and  the  last  bears,  none.  There  is,  there/ore,  due  in  the  whole 
m  many  years1  interest  of  the  annuity  as  the  sua  of  the  series*  1*2, 3,  &e»  i* 
the  number  of  years  diminished  one.  It  is  evident  then,  that  the  whole  inter- 
est due  must  equal  this  sum  of  the  natural  series  multiplied  by  the  interest  (or 
one  year ;  and  that  the  amount  will  be  all  the  annuities  or  the  product  of  the 
annuity  and  time  added  to  the  whole  interest.   This  is  the  rule. 

t  This  rule  depends  on  the  principles  of  discount.  The  annuity  may  be  Con- 
sidered for  each  year,  as  &  debt,  due  1, 2, 3,  &c.  years  heuce,  of  which  the  pros- 
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'  Exam  pl  c$. 

1 .  Find  tbe  present  worth  of  an  annuity  of  #100  coniinted  firp 
years  at  six  per  cent. 

$ 

As  106  :  100  ;:  100  :  94 -3396,  the  present  worth  for  1  year, 
112:  100  ::  100  :  89-2857,  2  years. 

1 18  :  100  ::  100  :  84-7457,  3  years. 

124  ;  100  ::  100  :  80  6451,  4  years. 

130  :  100  ::  100  :  76  9230,  5  years, 

{425-9391,  present  worth  required. 

2.  Find  the  present  worth  of  an  annuity  of  751.  continued  for  4 
years  at  7  per  cent.  ?  Ans. 

3.  What  is  tbe  present  worth  of  a  pension  of  {20  to  be  continu- 
ed for  6  years,  at  6  per  cent  ?  Ans. 


ANNUITIES  OR  PENSIONS,  IN  ARREARS,  AT  COMPOUND 
INTEREST. 

CASE  I. 

When  the  annuity,  or  pension,  the  time  it  continues,  and  the  rate  per 
cent,  are  given,  to  find  the  amount. 

Rule  I  * 

1.  Make  1  the  first  term  of  a  Geometrical  Progression,  and  the 
amount  of  £1  or  $1  for  1  year  at  the  given  rate  per  cent,  the 
ratio. 

2.  Carry  the  series  to  so  many  terms  as  the  number  of  years, 
and  find  its  sum. 

ent  worth  is  to  be  found.  Hence  the  sum  of  the  present  worgi  for  the  several 
years,  must  be  the  present  worth  for  the  whole. 

This  rule  is  very  absurd  in  practice.  It  is  obvious  on  inspecting  the  operation 
of  Ex.  1.  that  the  difference  between  the  present  worth  of  the  several  years  is 
continually  diminishing1.  Whence,  after  a  certain  number  of  years,  the  present 
worth  of  an  annuity  of  $100  would  produce  more  than  {100  interest  in  one 
year,  which  is  greater  than  the  annuity  to  be  purchased. 

*  I.  From  the  nature  of  an  annuity,  as  explained  in  the  proof  of  the  rale, 
Case  I.  of  Annuities  at  Simple  Interest,  there  is  due  one  year's  interest  less  than 
the  number  of  years  the  annuity  has  been  continued.  Now,  by  CaseJ.  of  Com- 
pound Interest,  the  amount  of  £l  or  $1  at  the  given  rate,  is  equal  to  that  pow- 
er of  the  amount  for  one  year,  which  is  indicated  by  the  number  of  years.  This 
amount  is  obtained  for  one  less  than  the  number  of  years,  by  forming  the  geo- 
metrical series  as  directed  io  the  Rule*  or  beginning  with  unity.  Thus  in  Ex.  1, 
the  series  is,  1, 1*06, 1*062, 1*063,  and  the  last  term  is  the  amount  of  £l  or  $1 
''  for  one  less  than  four,  the  number  of  years.  The  turn  of  this  ,  series  is  the 
amount  at  Compound  Interest,  of  an  annuity  of  £l  or  $1  for  four  years'.  The 
amount  of  any  other  annuity  for  the  same  time  and  rate,  will  be  as  much  great- 
er or  less,  as  the  annuity  is  greater  or  less  than  £1  or  $1,  that  is,  the  amount,  of 
the  annuity  of  j£i  or  $1  must  be  multiplied  by  the  annuity  to  obtain  its  amount. 
Hence,  the  rule  is  manifestly  correct.   In  Ex.  1,  the  above  series  amounts,  by 

Pirob.  III.  of  Geometrical  Progression,  to  — -r  and  this  multiplied  .by  the 
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3.  Multiply  the  sum  thus  found  by  the  given  annuity,  and  the 
product  will  be  the  amount  sought. 

Rule  II. 

Or,  multiply  the  amount  of  £1  or  $1  for  1  year  into  iUelf  so 
many  time*  as  there  are  years  lees  by  1  ;  (hen  multiply  this  pro- 
duct by  the  annuity  ;  and  subtract  the  annuity  therefrom.  Lastly, 
divide  the  remainder  by  the  ratio  less  1,  and  the  quotient  will  be 
the  amount. 

Examples. 

1.  What  will  an  annuity  of  601.  per  annum,  payable  yearly, 
amount  to  in  4  years,  at  61.  per  cent.  ? 

First  Method. 

l+l-06+$06[s+T:06}a=4-374616=sum. 

Multiply  by  60=annuity. 

262-476960 
20 


9-53920 
12 


6-4704 
4 

1*8816    Ans.J6262  9s.  6*u\ 

Or,  1  +1-06+  f06la+"rO6'3x60==je 262  9s.  6{d. 
Second  Method. 
1-06x1*06  x  1-06x1 -06  =  1 '26247 

Multiply  by  60  annuity. 

75-74820 
Subtract  60 
Carried  up. 

1*06  *  1 

annuity,  60,  gives  the  amount  required^  X  60=262*47696. 

•06 

II.  The  second  rule  is  derived  from  the  expression,  3*0g4""~1x60 ;  for  it  is 

•06 

,  1-06«.X60—  lX6t>  ^  _  v 
also,  ^  ^=the  above  amount,  and  is  the  rale. 

Because  the  amounts  of  annuities,  at  the  same  rate  and  for  the  same  time,  are 
as  the  annuities,  if  the  amount  be  divided  by  the  amount  of  £1  or  $1  for  the 
same  time  and  rate,  the  quotient  will  be  the  annuity.   This  is  the  3d  Rule 
under  Case  II.   And  the  2d  Rule  of  Case  III.  is  readily  inferred  from  the  same 
*  principle.  " 
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Brought  up. 

Divide  by  1  06— l=-06)15-7482(262-47=262I.  9s.  4|d.  Ans. 
12 


37 
36 

14 
12 


28 
24 

^42 
42 


1-06x1 -06X1  06X1 -06X60— 60 
Or,  r06=I  =£262-47. 

Or,  by  Tabix  HI.* 

Multiply  the  tabular  number  under  the  rate,  and  opposite  to  the 
time,  by  the  annuity,  and  the  product  will  be  the  amount. 

2.  What  will  an  annuity  of  601  per  annum  amount  to  in  20  yean, 
allowing  61.  percent,  compound  interest? 
Under  61.  per'  cent  and  opposite  20,  in  table  3d,  yon  will  find, 
Tabular  number=36-78559 

Multiply  by  60=annuity. 

2207-13540=22071.  2s.  8Jd.  Ans. 
-  3.  What  will  a  pension  of  $75  per  annom,  payable  yearly, 
amount  to  in  9  years  at  5  per  cent,  compound  interest  ? 

Ans.  {826  99  2TVm. 

4.  If  a  salary  of  1001.  per  annum,  to  be  paid  yearly,  be  forborne 
5  years,  at  61.  per  cent  What  is  the  amount  ?   Ans.  5631.  14s.  2d. 

5.  What  will  wages  of  $25  per  month,  amount  to  in  a  year,  at  £ 
per  cent  per  month  ?  t  Ans.  $308  38c.  9m. 

CASE  II. 

When  ike  amount,  rate  per  cent,  and  time  are  given,  to  find  the  annuity , 
pension,  4*c. 

Rule  I. 

•Multiply  the  whole  amount  by  the  amount  of  11.  or  $1  for  a  year, 
from  which  subtract  the  whole  amount,  divide  the  remainder  by 
that  power  of  the  amount  of  II.  or  $1  for  a  year,  signified  by  the 
number  of  years,  made  less  by  unity,  and  the  quotient  will  be  tbe 
answer. 

•  Table  3  is  calculated  thus :  Take  the  first  year's  amount,  which  is  11.  mul- 
tiply it  by  1'06-f  l=2-06=aecoiad  year's  amount,  which  also  multiply  by  106-f 
l=3*1836=third  year's  amount,  &c.  and  in  this  manner  proceed  in  calculating 
tables  at  any  other  rates. 


f 
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Rule  II. 

Or,  find  the  amount  of  an  annuity  of  11.  or  $1  for  the  given  time 
and  rate  (by  Case  1 ;)  divide  the  given  sum  by  this  amount ;  and 
the  quotient  will  be  the  annuity  required. 

Examples. 

1.  What  annuity,  being  forborne  4  years,  will  amount  to 
£  262-47696,  at  61.  per  cent,  compound  interest  ? 

262.47696=amount. 
Multiply  by        1 -06 =a  mount  of  11.  for  1  year. 

157486176  1  06 

262476960  1-06 


278-2255776  636 
Subtract  262-47696  1060 


•26247696)15-7486176f£60  Ans.  1-1236 
15-7486176*  106 


0  67416 
112360 

1.191016 

262  47696X1  06— 262-47696  1-06 

Or,  =60.  

1  *06X  1  06x  106x1  06— 1  7 1 46096 

11910160 


1-26247696 
Subtract  1* 


Divisor— 26247696 

Or,  thu$. 

Amount  or  an  annuity  of  11.  for  4  years  at  6  per  cent,  per  annua 

262  47696 

=4.374616  (by  Case  1;)  and  4  374616=^^0  Ans. 

Or,  by  Table  HI.  the  amount  of  11.  is  found  to  be  4  374616  ;  and 
the  answer  is  found,  as  before. 

2.  What  annuity,  being  forborne  20  years,  will  amount  to 
£2207-1354,  at  6  per  cent,  compound  interest  ? 

Amount  of  an  annuity  of  $1  for  20  years  at  6  per  cent,  per  an- 
num=36-78559.  And, 

36-73559)2207- 1S540($60,  Ans. 

2207  1354  * 


0 

CASE  III. 

When  the  annuity  amount  and  ratio  are  given,  to  find  the  time. 
Rule  1. 

Multiply  the  amount  by  the  ratio,  to  this  product  add  the  annui- 
ty, and  from  the  sum  subtract  the  amount ;  this  remainder  being 
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prided  by  the  annuity,  the  quotient  will  be  that  power  of  the  ra- 
tio signified  by  the  time,  which  being  divided  by  (he  amount  of  II. 
for  1  year,  and  this  quotient  by  the  same,  till  nothing  remain,  the 
number  of  those  divisions  will  be  equal  to  the  time.  Or,  look  for 
tine  number  under  the  given  rate  in  table  1 ,  and  in  a  line  with  it, 
yon  will  see  the  time.  Or, 

Rule  If. 

Divide  the  amount  by  the  annuity ;  from  the  quotient  subtract  1 ; 
from  the  remainder  subtract  the  ratio  ;  from  successive  remainders 
subtract  the  square,  cube,  &c.  of  the  ratio,  till  nothing  remain  ;  and 
the  whole  number  of  the  subtractions  will  be  the  answer.  Or,  find 
the  quotient  in  Table  III.  under  the  rate,  and  in  a  line  with  it 
stands  the  answer. 

Examples. 

1.  In  what  time  will  601.  per  annum,  payable  yearly,  amount  to 
£  282*47696,  allowing  61.  per  cent,  compound  interest,  for  the  for- 
bearance of  payment  ? 

262-47696=amount. 
Multiply  by         1  06=ratio. 


157486176 
262476960 

278-2255776 
Add    60*  =annnuity.       Or  thus : 

 Annuity=60)262-47696=amt 

338-2255776 
Subtract  262-47696  4*374616 
1.  Subtract  1- 


Divide  by  60)75-7486176 


3  374616 


Divide  by  1  06)1*6247696     2.  Subtract  106  =ralio. 


Divide  by  1  06)1-191016  2-314616 
Divide  by  3-  SubtraCt  11236  -mX'- 


n.  .,  .  ,  1191016   i. 

Divide  by  1-06)106     4<  Srf<nct  ,.,9l016="Siwl3. 


1  Ans.  4  years. 


The*omber  of  divisions  by  .  Or,  look.ng  into  fable  III  on- 
1-06,  being  4,  gives  the  number  f*r,  *h®  Tfe'A  6'  ,he,  f ot,cnt 

of  years  =4,  the  answer.  I'374616/  8ftands  a«a,Mt  4  J6"8' 

§  9  Ans.  aa  before. 

Or,  in  Table  I.  under  the  given  rate,  you  will  find  1-262476,  and 

in  a  line  under  years,  yon  will  find  4, 

2.  In  what  time  will  an  annnity  of  £60  payable  yearly,  amount 
to  $2207- 1354,  allowing  6  per  cent,  for  the  forbearance  of  pay- 
ment  ?  Ans.  20  years. 


$20         PRESENT  WORTH  OF  ANNUITIES,  &c. 

PRESENT  WORTH  OFAXMVlTlES,  6>c.  AT  COMPOUND 

TEREST. 

CASE  I. 

When  the  annuity,  fyc.  rate  and  litne  are  given  to  find  ike  present 

.  worth. 

.  RULB  I.* 

.1.  Divide  the  anooity  by  the  amount  of  $1  or  £1  for  1  year,  and 
the  quotient  will  be  the  present  worth  of  1  yeary  annuity, 

*  This  rule  depends  on  the  rale  for  finding  the  present  worth  in  Discount  at 
Compound  Interest.  For  each  year  the  present  worth  is  to  be  found  by  that 
rule.  Then,  the  sum  of  the  present  worth  for  the  several  years,  must  evidently 
be  the  present  worth  of  the  whole,  and  is  the  rule. 

Or,  suppose  the  annuity  to  bes  11.  or  $1  at  6  pet  cent,  then  is  the  present 
worth  for  one  year:  — ~-  for  two  years ;  .  \  ■■  •  for  three  years;  ■  ■  *  ■  fur 

four  years,  and  so  oh.  Then  the  sum,  or  ~— (- — 1 — l.i_L_^  j — I_  wiH  be 

the  whole  present  worth.  Let  any  annuity  be  substituted  for  the  numerator  of 
these  several  fractions,  and  you  have  the  rude  in  the  text. 

By  Note  2,  Trob.  I.  of  Geometrical  Progression,  the  sum  of  the  series,  j-jj- 

.     *  1     .     *     •  *       ~     1         I        I        1*       „  . 

-I  U  is  1  x — ,  or  j  x  Now  if  the 

^  1-063^  l-U63^1-0b«  1-064     06'       06     -06  .106* 

annuity  were  to,coujtinue  forever,  or  the  number  of  years  were  infinite,  then  the 

index  of  the  denominator  of  the  last  expression  would  be  infinite,  and  the  value 

of  the  fraction  would  be  infinitely  diminished  or  become  nothing,*nd  Would 

*uo 

be  the  present  worth  of  an  annuity,  of  11.  or  $1  to  continue  forever  at  6  per  cent. 
Hence,  if  an  annuity  is  nperpttuity,  or  is  to  continue  forever,  its  present  worth  b 
found  by  dividing  the  annuity  by  the  ratio,  or  the  interest  of  11.  or  $1  for  a  year 
at  the  given  rate.. 

The  present  worth  of  an  annuity  of  $1  to  continue  forever  at  5  per  cent,  is 

-L==1??=J20,  and  an  annuity  of  $100  at  5  per  cent,  to  continue -forever,  would 

•05     a    ...  .    •  - 

iiow.be  worth  $2000,  and  at -7  per  cent.  $44Q8|. 

1  i 

Rule  II.  is  derived  from  the  expression  1  x  — ,  when  the  annuity  is 

r  1-064    -06  3 

%\  or  II.  end  the  rate  6  percent.  That  is  when  the  annuity  is  $1  or  11. -divide 
the  annuity  by  that  power  of  the  ratio  indicated  by  the  number  of  years,  and 
subtract  the  quotient  from  the  anmiity .;  the  remainder  divided  by  the  ratio  of  the 
series  less  1,  Mill  bo  the  present  worth.  But  the  present  worth  of  aimuities  va- 
ries as  the  annuity.  "  Hence  the  rule  is  manifest.  V     #  . 

Not?.   Another  rule  for  obtaining  the  present  worth  may  be  derived  from  the 

preceding.    Thus,  the  sum  of  the  series,-—^,  J^'*is£  by  Note 

2,  of  Prob.  I.  of  Geometrical  Progression,  1  ~  X-  ■  V  ~\  which  U  also 

1.004     1-po — 1 

l-06*—l        i  1  064—1    .  ...  *  - 

.T^Xl^T=l^^l^I^ihf  P^  .w^h  of  ll.  or$l  for  four 
v-etift  at  6  per  cent.   That  is,  divide  the  difference  between  unity  and  that  power 
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2.  Divide  the  annuity  by  the  square  of  the  ratio,  and  the  quo- 
tient will  be  the  present  worth  for  two  years. 

3.  Jn  like  manner,  find  the  present  worth  of  each  year  by  itself, 
and  the  sum  of  all  these  will  be  the  present  value  of  the  annuity  . 
sought. 

Rule  If. 

Or,  divide  the  annuity,  fcc.  by  that  power  of  the  ratio  signified 
by  the  number  of  years,  and  subtract  the  quotient  from  the  anooi- 
ty  ;  this  remainder  being  divided  by  the  ratio  less  1,  the  quotient 
will  be  the  present  worth. 

Examples. 

1.*  What  ready  money  will  purchase  an  annuity  of  601.  to  con- 
tinue 4  years,  at  61.  per  cent,  compound  interest  ? 

First  Method. 

Ratio  =  1  06)60  00000(56-603=preient  worth  for  1  year. 
Ratiol9=  M236)60-00000(53-399=  do.  for  2  years. 
Kaiiol3s=  l-191016)60  00000(60-377=  do.  for  3  years. 
Katiol4  =l-26247696)60-00000(47-525=*      do.        for  4  years. 

207-904=  £207  18s.  0|d.  Aos* 
Second  Method. 
4t ^ntio* (  *  1<26247696)60K)()00000(47-525 
From  60  .  flo 

Subtract  47-525  Or,^4=47*525  60— 47*5S5»  12*475 
»       -06|  12-475 

Dhris.1-06— I=-06)12*475  And  =s=207-916- 

 r  -06 

2  07*916=  £207  Ids*  3f  d.  Ans. 

of  the  ratio  which  is  indicated  by  the  number  of  yean,  by  the  difference  between 
that  power  of  the  ratio  Which  is  one  greater  than  the  number  of  yean  and  that 
power  of  the  ratio  wbieh  is  equal  to  the  number  of  years,  and  the  quotient  is  the 
present  worth  of  11.  or  (1 .  Then,  as  annuities  are  as  their  present  worth,  multi- 
ply this  quotient  by  the  given  annuity,  and  the  product  is  its  present  worth.  The 
rules  for  the  next  Case  are  derived  directly  from  this  rule,  and  need  no  further 
illustration. 

•  The  amount  of  an  annuity  may  also  be  found  for  years  and  parts  of  a  year, 
thus: 

1.  Find  the  amount  for  the  whole  years,  as  before. 

2.  Find  the  interest  of  that  amount  for  the  given  parts  of  a  year. 

3*  Add  this  interest  to  the  former  account,  and  it  will  give  the  whole-  amount 
required. 

The  yreunt  worth  of  an  annuity  for  years  and  parts  of  a  year  may  be  found 
thus: 

1.  Find  the  present  worth  for  the  whole  years,  as  before. 

2.  Find  the  present  worth  of  this  present  worth,  discounting  for  the  given 
parts  of  a  year,  and  it  will  be  the  whole  present  worth  required. 

Questions  in  this  case  may  also  be  answered  by  first  finding  the  amount  of 
the  given  annuity  by  Case  I.  of  annuities  in  arrears,  page  315,  and  then  the 
present  worth,  or  principal,  by  Case  II.  of  Compound  Interest,  page  31 1. 

R  r 
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«  <    By  Table  III. 

Under  61.  per  cent,  and  opposite  4,  we  find 

4-37461= amount  of  11.  annuity  for  4  years. 
Multiply  by  60=annuity. 

262-47660=amount  of  601.  for  4  years. 
Then,  opposite  4  years,  and  under  61.  per  cent,  in  Table  2d. 
We  have  -792093 
Multiply  by  262-7466 


4752558 
4752558 
3168372 
5544651 
1584186 
4752558 
1584186 


208.11 97426338=  £208  23.  4Jd. 
Or,  opposite  4  years,  and  under  61.  per  cent,  in  Table  1st,  we 
have  1  -26247=lhe  amount  of  II.  for  4  years: 
Then,  262-7466~l-26247=s208'  1209=  £208  2s.  5d.  Ans. 

By  Table  1  V\» 

Multiply  the  tabular  number,  under  the  rate,  and  opposite  the 
time,  into  the  annuity,  and  the  product  will  be  the  present  worth. 

Thus,  in  Example  1st  What  ready  money  will  purchase  £60 
annuity,  to  continue  4  years,  at  £6  per  ceut.  compound  interest  ? 
Under  61.  pet  cent,  and  even- with  4  years, 

We  have  3*4651 = present  worth  £1  for  4  years. 
Multiply  by  60=annuity. 

Ans.=2b7-9060=£207  18s.  ljd. 
2.  What  is  the  present  worth  of  an  annuity  of  {60  per  annum, 
to  continue  20  years,  at  6  per  cent.,  compound  interest ! 

Ans.  $688*65  (nearly.)  * 

CASE  II. 

When  the  present  porift,  time,  and  rate  are  given,  to  find  the  annuity, 

rent,  fo. 

Rule. 

1.  From  that  power  of  the  ratio,  denoted  by  the  number  of 
years  plus  1,  subtract  that  power  of  it  denoted  by  the  number  of 
years. 

*  Table  4th  is  thus  made :  Divide  £1  by  1*06=*94339  the  present  Worth  of 
the  first  year,  which,  divided  by  1*06,  is  equal  to  '88999,  which,  added  to  the  first 
year's  present  worth,  is  =  1*83339,  the  second  year's  present  worth,  then  -88099, 
divided  by  1*06,  and  the  quotient  added  to  1*83339,  gives  2*6701  for  the  thirJ 
year's  present  worth,  fee. 
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2.  Divide  the  remainder  by  that  power*  of  the  ratio,  signified  by 
the  time  made  leas  by  unity* 

3.  Multiply  the  present  worth  into  this  quotient,  and  the  product 
will  be  the  annuity,  pension,  rent,  &c. 

Or,  1.  Multiply  that  power  of.  the  ratio,  denoted  by  the  number 
of  years  plus  1,  by  the  present  worth* 

4.  Multiply  that  power  of  the  ratio,  denoted  by  the  time,  by  the 
present  worth,  and  subtract  this  product  from  the  former. 

I>.  Divide  the  remainder  by  that  power  of  the  ratio,  denoted  by 
the  time  made  less  by  unity,  and  the  quotient  will  be  the  annuity. 

Examples. 

1.  What  annuity,  to  continue  4  years,  will  £207*904  purchase, 
compound  interest,  at  £6  per  cent.  ? 

First  Method. 
From  106xl'06xlO6xlO6xl'Q6=l-338«265776 
Subt.  1-06x1  06x1  06x1  06  =1-26247696 


Divide  by  l-06j« — l=-26247696)-0757486176(-2885898 
•2886898 

Multiply  by     207-9  present  worth. 


25973082 
20201286 
57717960 


Ans.  59-9978 194*=*  £60+  < 

Second  Method. 

From  l-06xl-06xl-06xl*OOXl-06x207-9=$78-2l7097573 
Take  1-06  X  1*06  X  1*06  X 146  =962*468959984 

Divide  by  T-06| 4  —1  =-26247696)16-748137589(59-998=601. 

Bv  Table  V  * 

Multiply  the  tabular  number  corresponding  with  the  rate  and 
time,  by  the  purchase  money,  and  the  product  will  be  the  annuity. 
Under  £6  per  cent,  and  opposite  4  years,  you  will  find 

*28859*=annuity  which £\  will  purchase  in  4  years* 
Multiply  by  207-9 

259731 
202013 
577180 


59-99786 1= £60.- 
2.  What  salary,  to  continue  20  years,  will  $688  65c.  purchase, 
at  6  per  cent  compound  interest  ?  Ana*  #60. 

•  Table  5th  is  made  in  this  manner :  Divide  £1  by  the  present  worth  of  £l 
for  1  year,  and  the  quotient  will  be  the  annuity,  which  £\  will  purchase  for  1 
year :  divide  £l  by  the  present  worth  of  Jgl  for  2  years,  and  the  quotient  will 
be  the  annuity,  which  £l  will  purchase  for  2  years,  6e. 


$U  ANNUITIES,  fcc.  IN  REVERSION 

;  CASE  III.  -  : 

When  the  annuity  present  worth  and  ratio,  are  given,  to  fini  tht  time. 

Rule.* 

Divide  the  annuity  by  the  product  of  the  present  worth  Uhd  ra- 
tio subtracted  from  the  sum  of  the  present  worth  and  annuity,  and 
the  quotient  will  be  that  power  of  the  ratio,  denoted  by  the  num- 
ber of  years,  which,  being  divided  by  the  ratio,  and  this  quotient 
by  the  same,  till  nothing  remain,  the  number  of  divisions  will  show 
the  time ;  Or,  the  above  quotient  being  sought  in  Table  1st  under 
the  given  rate,  in  a  line  with  it,  you  will  see  the  time. 

Examples. 

'  t.  For  how  long  may  an  annuity  of  £60  per  annum  be  purchas- 
ed for  £207-906336762,  at £6  per  cent,  compound  interest  ? 
Multiply  207-906336762         To  207-906336762=present  worth, 
by  1-06       Add  60*  ^annuity. 

1247438020672       From  267*906336762 
2079Q63367620        Sobt.  220-3807)6967 


220-38071696772  47*5256 19795=divisot. 

47-6256 19795)60-000000000(1 '26247696 
Divide  by  1  06)1-26247696 

106)1-191016 

1-06)1-1236 

1*06)1 -06  " 

"J  <  The  number  of  divisions 
60    *  ==time=s4  years. 

Or,  ^  ,  ^     —  =  1-26247696, 

207-906336762+60—«07-9063S6762xl  '06 
which  being,  sought  in  Table  1,  under  the  given  rate,  in  a  line  with 
it,  Madeira.'  1  ■     t  ' 

2.  Hbw  Jong  may  a  lease  of  $300  yearly  rent,  be  bad  for 
$2132 -341  allowing  5  percent,  compound  interest, to  the  purchas- 
er? *        Ans.  9  years. 

ANNUITIES,  LEASES,  4>c.  TAKEN  IN  REVERSION  AT  COM- 
,    POUND  INTEREST. 

CASE  I. 

When  the  annuity,  time  and  ratio,  are  given,  to  find  the  present  Torth 
of  the  annuity  in  reversion. 

Rule  1. 

1.  Divide  the  annuity  by  that  power  of  the  ratio  denoted  by  the 
time  of  its  continuance. 

*'  This  rule  is  derived  directly  from  Rule  II.  Cue  I. 
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2.  Subtract  this'  quotient  from:  the  annuity :  divide  by  the  ratio 
loss  1,  and  the  quotient  will  be  the  present  worthy  to  commence 
immediately. 

3.  Divide  this  quotient  by  that  power  of  the  ratio  denoted  by 
the  time  of  reversion,  (or,  time  to  come,  before  the  annuity  com- 
mences) and  the  quotient  will  be  the  present  worth  of  the  annuity 
in  reversion. 

Role  If. 

Or,  1.  Multiply  the  annuity  by  that  power  of  the  ratio  denoted 
by  the  time  of  its  continuance,  minus  unity,  for  a  dividend. 

2.  Multiply  that  power  of  the  ratio  denoted  by  the  time  of  its 
continuance,  that  power  of  it  denoted  by  the  time  of  reversion, 
and  the  ratio  less  1 ,  continually  together  for  a  divisor,  and  the  quo- 
tient arising  from  the  division  of  these  two  numbers  will  be  the 
present  worth  of  the  annuity  in  reversion. 

Rule  HI. 

Fiod  the  present  worth  of  the  annuity  for  the  number  of  years 
before  it  is  to  begin  and  is  to  be  continued  ;  find  also  the  present 
worth  of  the  annuity  for  the  number  of  years  before  the  annuity 
commences:  and  the  difference  between  the  present  worth  for 
these  two  periods,  is  the  present  worth  of  the  annuity  in  rever- 
sion.* 

% 

Examples. 

1 .  What  is  the  present  worth  of  601.  payable  yearly,  for  4  years  ; 
but  not  to  commence  til)  two  years  hence,  at  61.  per  cent.  ? 

First  Method. 

Ratio=l-06     Or,  in  Table  4th,  fiod  the  present 
106  value  of  II.  at  the  given  rate,  both  for 

  the  time  in  being  and  the  time  in  re- 

636  Version  added  together,  and  subtract 
1060   the  present  worth  of  the  time  in  be- 
■  ing  from  the  other,  multiply  the  re- 
2d.  power= 1*1236  mainder  by  the  annuity,  and  the  pro- 
Carried  over.        1-1236  duct  will  be  the  answer. 


*  Rale  III.  is  merely  an  expression  of  this  truth,  vw.  the  present  worth  of  an, 
annuity  continued  for  the  sum  of  the  years  before  the  annuity  is  to  commence, 
and  is  to  continue  after  it  begins,  is  evidently  too  much  by  the  present  worth  of 
the  same  annuity  for  the  time  of  reversion  or  the  time  before  the  annuity  is  to. 
commence. 

Rule  I.  The  first  two  steps  are  Rule  II.  of  Case  I.  to  find  the  present  worth 
of  Annuities  &c.  at.  Compound  Interest,  for  the  time  of  reversion  and  continu- 
ance of  the  annuity.  Bnt  as  this  present  worth  would  evidently  be  too  much, 
k  must  be  discounted  at  compound  interest  for  the  time  of  reversion,  which  in 
the  first  example  is  2  years.  The  third  step  in  Rule  I.  is,  therefore,  merely  the 
rule  for  Discount  at  Compound  Interest.  Hence  the  process  is  obvious. 
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Brought  oyer.     1  ■  1 236  Pres.  worth  of  (be  time  }        .  732 

in  being  and  reversion  * 


64416  Present  worth  of  the  i 
33708     time  in  being 

22472  3  08402 

11236  60 

11236   «  

  £18504120 


Div.  by  4th  pow.==l*62476a6)60  000000000<^ 
Subtract  the  quotient=47-5256 19794281 

Divide  by  1-06—  1= •06)12-4743802057 19 

Divide  by  106xW6=l-1236}207-906336761 9(185^5899=1851. 
Os.  8£d.=the  present  worth  of  the  annuity  in  reversion. 
60  60—47-5256 

0r'  1^62^96=47-6266         1-06-1  =g°7'906 

207  906  .  . 

And  1.123(3  =185035899 

Second  Method. 
•26247696=4th  power— 1 
Multiply  by  60=annuity. 

15-74861760=*=dividend.     -0851 1 1 15)  15  7486 1 760(1 85036, 
1  -26247696 =4th  power.  [Abs. 
M  236=24  power, 

757486176 

378743088  1-06|«— 1x60  '  ~ 

.  «■*{•»  <"-iw^m^rm'ae 

126247698 


1-418519112256 

•06=ratio— 1 


•08511114673536=divisor.  . 

Third  Method. 


11 

60x1—  *f56«x^6:3::295'038+  the  present  worth  for  6  years. 
N  1  1 

60xl— Toba><:o6==no"002^" th€  Pre8Cnt  worlh  far2  yws. 


£l85-035+=the  present  worth  in  reversion* 
Example  2. 

What  is  the  present  worth  of  a  reversion  of  a  lease  of  $60  per 
annum,  to  continue  20  years,  but  not  to  commence  till  the  eoo*  of  8 
years,  allowing  6  per  cent  to  the  purchaser? 

Aos.  $431-782  (nearly.) 
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3.  An  annuity  of  $  1  in  reversion  is  to  commence  at  the  end  of  20. 
years,  and  is  to  continue  15  years  ;  what  is  its  present  worth  at  4 
per  cent.  ?  Ans.  $6-0743  nearly. 

4.  An  annuity  of  $1  in  reversion  is  to  commence  after  5  years, 
and  to  continue  forever ;  what  is  its  present  worth  at  6  per  cent.  ? 

Ans.  $12  45c.  43. 

An  annuity,  several  times  in  reversion,  and  rate  being  given,  to  find 
the  several  present  values.. 

Find  the  present  value  ofj£l  or  $1  by  Table  4,  at  the  given  rate, 
and  for  the  several  given  times,  which,  being  severally  multiplied 
by  the  annuity,  the  products  will  be  the  several  present  values  of 
that  annuity,  for  the  several  times  given  ;  subtract  the  several 
present  values,  the  one  from  the  other,  and  the  several  remainders 
will  answer  the  question* 

5.  A  has  a  term  of  6  years  in  an  estate  at  601.  per  annum.  B 
has  a  term  of  14  years  in  the  same  estate,  in  reversion,  after  the  6 
years  are  expired ;  and  C  has  a  further  term  of  16  years,  after  the 
eipiration  of  20  years.  I  demand  the  present  values  of  the  seve- 
ral terms  at  6  per  cent.  ? 

£  8.  d. 

Pres.  value  of  £1  for  36y.= 14-6 1722x60=877  0  7J 

Ditto  of  ditto  for  20  years  =11*46992x60=688  3  10| 

Ditto  of  ditto  for  6  years  =  4-91732x60=295-  0   9J=A's  term. 

Therefore,  877  0  7J— 688  3  10J=£188  16  9  C's  term,  and 

688  3  10J— 295  0  9{=£393  3  4=B's  term. 

6.  For  a  lease  of  certain  profits  for  7  years,  A  offers  to  pay  $300 
gratuity,  and  $300  per  annum,  B  offers  $800  gratuity  and  $250  per 
annum,  C  bids  $1300  gratuity  and  $200  per  annum,  and  D  bids 
$2500  for  the  whole  purchase,  without  any  yearly  rent ;  which  is 
the  best  offer,  computing  at  6  per  cent.  ?  $  • 

By  Table  4,  the  present  worth  of  $300  per  annum  > 

for  7  years,  at  6  per  cent  is  $  10/4  /14 

To  which  add  300- 


Value  of  A*s  offer=  1974-7 14 


Present  worth  of  $250  per  annum  for  7  years= 1395-595 

To  which  add.  800- 


Value  of  B's  offer=2195-595 

Present  worth  of  $200  per  annum  for  7  ycars=l  116-476 

To  which  add  1300- 

Value  of  C's  offer=24 16-476 


.   D's  offer=2500- 
Hence  it  appears  that  D's  offer  is  the  best 
The  above  questions  may  be  answered  by  the  4th  and  2d  Tables. 
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i :  -Take  question  1st.  for  Example.        .  .  > 

1.  Multiply  the  tabular  number  in  Table  4,  corresponding  to  tbe 
rate  and  tbe  time  of  continuance,  into  the  annuity,  and  tbe  pro- 
duct will  be  the  present  worth,  to  commence  immediately. ' 

2.  Multiply  this  present  worth  by  the  tabular  number  in  Table  2, 
corresponding  to  the  rate  and  the  time  of  reversion,  and  the  pro- 
duct will  be  the  present  worth  of  the  annuity  in  reversion. 

In  Table  4th  we  have  3-4651 

Multiply  by  60=annuUy. 


207-9060 

!h  Table  2d  we  have  -889996 


1247436 
1871154 
1871154 
'  <  1871154 
1663248 
1663248 

185 -035508376 =pres.  worth  of  the  reversion. 
CASE  II. 

When  the  present  worth  of  the  reversion,  rate  and  time  are  given,  to 
find  the  annuity. 
Rule  1.  Multiply  that  power  of  the  ratio,  signified  by  the  time 
of  reversion,  by  the  present  worth,  and  the  product  will  be  tbe 
amount  of  the  present  worth  for  the  time  before  the  annuity  com- 
mences.    .  i 

2.  Multiply  that  power  of  the  ratio  signified  by  the  time  o/ con- 
tinuance plus  1 ,  by  the  last  product* 

3.  Multiply  that  power  of  the  ratio,  signified  by  the  time,  by  the 
aforesaid  product,  and  this  last  product,  divided  by  that  power  of 
the  ratio  denoted  by  the  time  minus  unity,  will  give  the  annuity. 

Or,  Divide  the  cootinual  product-  of  the  preseot  worth,  that 
power  of  the  ratio  denoted  by  the  time  of  continuance,  that  power 
x>f  it  denoted  by  the  time  of,  reversion,  and. the  ratio  minus  1,  by 
that  power  of  the  ratio  denoted  by  the  time  of  continuance  minus  1, 
and  the  quotient  will  be  the  annuity* 

Examples. 

1.  What  annuity,  to  be  entered  upon  2  years  hence,  and  then  to 
continue  4  years,  may  be  purchased  for  $185-035899,  at  6  per  ct.  ? 
First  Method. 
106x1  06=H236=2d  power  of  tbe  ratio 
Multiply  by  185*036=:prcsent  worth. 


67416; 
33708 
561800 
89886 
11236 


307-9064496  amount  for  the  time  of  reversion. 
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Brought  up.      207-9064496  amount  for  the  time  of  reversion. 
Multiply  by  1  -33822       :*5th  power  of  the  ratio. 

41  m  2  4th  power  of  the  ratio—  1  -26247 

415812  Multiply  by  207-&06 

1663248   

623718  757482 

623718  1*1362230 

207906  883729 

2524940 


From  278  22396732 
Take  262-47508782  202  47508782 

Divide  by  106|«— 1  =  26247)  15-7488750(60  the  annuity  required. 
Or,  l&5-036xl-1236=207-906 


_      207-906x1 -33822— 207-906x1-26247 
Then,—-  T26247=T  -y^O  An,. 

Second  Method. 

1 85-036 =present  worth  of  the  reversion. 
l-26247=4th  power  of  the  ratio. 

1295252    .  Or  by  Table  4th,  divide  the 
740144   present  worth  of  the  reversion 
370072     by  the  difference  between  the 
1 1102 16      present  worth  of  $1  for  the  time 
370072        both  in  being  and  reversion,  and 
185036  the  time  in  beiog,  and  the  quo- 

......   tieot  will  be  the  amplify. 

233-6024 

M236=2d.  power  of  the  ratio. 


14016144    Q17«0_  $pr.  worth  of  $1.  for  the 
,  7008072    4 'MJX—  f  time  jn  being  fc  revsn. 
.  4672048  _  £  present  worth  of  $1  for 

2336024  -r  \    the  time  in  being. 

2336024  y   


262-47565664 

•06=ratio—  K 


308402)185*0412(60  Ana. 


T^*— 1=-36247)15  7485393984(60.  

185  036X1 '26247X1- 1230X1 '06*- 1 
0r'  F26247-1  =6°- 

2.  The  present  worth  of  a  lease  of  a  hoase  is  £431  15s.  ?d. 
2  7819qrs.  taken  in  reversion  for  20  years  ;  but  not  to  commence 
till  the  end  of  8  years,  allowing  £6  per  cent,  to  the  purchaser: 
What  is  the  yearly  reiit  ?  Ans.  JC6€. 

S  s 
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PURCHASING  ANNUITIES  FOREVER,  OR  FREEHOLD  ES- 
TATES, AT  COMPOUND  INTEREST. 

CASE  I. 

When  the  annuity,  or  yearly  renti  and  the  rate  are  given,  to  find  the 
present  worth  or  price. 

Rule.* 

As  the  rate  per  cent  is  to£lOO  or  $100  so  is  the  yearly  rent,  to 
the  value  required. 

Or,  Divide  the  yearly  rent  by  the  ratio  less  1,  and  the  quotient 
Will  be  tbe  value  required. 

Examples, 

1.  What  is  the  worth  of  a  freehold  estate  of  £60  per  annum,  al- 
lowing 61.  per  cent,  to  the  purchaser  ?  , 

£     £  £ 

6  :  100  n  60  Or,  1  06—1  s=  06)60  00 

60  *  

  1000 

6)6000 

£1000  Ans. 

2.  An  estate  brings  in  yearly  $75  :  What  will  it  sell  for,  allow- 
ing the  purchaser  5  per  cent  compound  interest  ?  Ans.  $1600. 

CASE  II. 

When  the  price,  or  present  worth,  and  rate  are  given,  to  find  the  an- 
nuity, or  yearly  rent. 

Rule. 

A*  £100  or  $100 is  to  the  rate  so  is  the  present  worth  to  its  rent. 
Or,  <Mo1tiply  tbe  present  worth  by  the  ratio  less  J,  and  the  pro- 
duct will  be  tbe  yearly  rent. 

Examples. 

1.  If  a  freehold  estate  be  bought  for  £1000  allowing  £6  per 
.  cent  to  the  purchaser :  What  is  the  yearly  rent? 

£    £  £ 
100  :  6  :  :  1000 
6 

  Or,  1000  x  '06=  £60. 

100)6000(£60  Ans, 
600 

~ 

2.  If  an  estate  be  sold  for  $1500  and  5  per  cent,  allowed  to  the 
buyer ;  what  is  the  yearly  rent  ?  Ans.  $75. 

*  The  reason' of  this  rale  is  obvious ;  for  since  a  years  interest  of  the  price, 
-which  is  given  tor  it,  is  the  annuity,  there  can  neither  more  nor  less  be  made  of 
that  price,  than  of  the  annuity,  whether  it  be  employed  at  simple  or  compound 
interest.  It  has  also  been  proved  under  Case  I.  of  the  Present  Worth  of  Annu- 
ities tec.  at  Compoond  Interest.  Case  II.  and  HI.  fo?fow  directly  from  the  rule 
for  Case  I.  and  their  rules  arc  hence  manifest. 
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CASE  III. 

When  the  present  worth,  or  'price,  and  yearly  rent,  are  given,  to  find 

'  ih*  rate. 

RtJLE. 

As  Che  present  worth  is  to  the  rent ;  so  is  £100  or  {100  to  the 
rate. 

Or,  Divide  the  rent  by  the  present  worth ;  add  1  to  the  Quo- 
tient, and  the  Hum  will  be'  the  ratio  of  the  rate  per  cent. 

Or,:  Divide  the  sum  of  the  present  worth  and  rent  by  the  pres- 
ent worth,  and  the  quotient  will  be  the  ratio. 

Examples. 

1.  If  an  estate  of  £60  per  annum  be  bought  for  £1000  what 
rate  of  interest  was  allowed  the  purchaser  for  his  money  ? 

£      £  £ 

1000  :  60  ::  100  Or,  1000)60-00(-06+l=:l-06 

100  60'00 

1000)6000(£6  Ans. 

Or,  to  1000=present  worth. 
Add  60=rent. 

1000)1060(1-06 
1000  r 

•     •  6000 

6000  '     •  • 

2.  .  Ao  estate  of  $75  per  annum  was  purchased'  for  $150O*vhat 
rate  of  interest  had  the  buyer  for  his  money  ?   Ans.  6  per  cent. 

To  find  at  how  many  year?  purchase  an  estate  mdy  be  bought. 
CASE  I. 

When  the  rate  of  interest  is  given,  to  find  the  number  of  years. 

Rule. 

Divide  £100  or  $100  by  the  rate,  and  the  quotient  will  be  the 
years. 

Examples. 

1.  How  many  years'  purchase  should  a  gentleman  dffer  for  the 
purchase  of  an  estate,  to  have  6  per  cent,  for  his  money  ? 

6)100 

16-666+ =16$  years. 

2.  How  many  years9  purchase  is  an  estate  Worth,  allowing  5  pet 
cent,  to  the  purchaser  ?  Ans.  20  years. 
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CASE  II. 

When  the  number  of  years*  purchase,  at  which  an  estate  is  bought,  or 
sold,  is  given,  to  find  the  rate  of  interest. 
Rule. 

Divide  £100  or  $100  by  the  number  of  years,  and  the  quotient 
will  be  the  rate. 

Examples. 

1.  A  gentleman  gives  16f  years'  purchase  for  a  farm ;  what  in* 
terest  is  he  allowed  ?       16|^16-666-f.)100000(6  per  cent  Ans. 

2.  A  gentleman  gives  20  years*  purchase  &jr  an  estate  ;  what  in- 
terest has  he  ?  Ans.  5  per  cent. 

PURCHASING  FREEHOLD  ESTATES  IN  REVERSION. 
CASE  I.  - 

The  rate  and  rent  of  a  freehold  estate  being  given,  to  find  the  present 
north  of  reversion. 

Rule.* 

1.  Find  the  present  worth  of  the  annuity  or  rent,  (by  Case  1, 
of  purchasing  Freehold  Estates,  page  330,)  as  though  it  were  to 
be  entered  on  immediately. 

2.  Divide  the  last  present  worth  by  that  power  of  the  ratio  de- 
noted by  the  time  of  reversion  (by  Discount  by  Compound  Inter- 
est) and  the  quotient  will  be  the  answer  required* 

Or,  1.  Having  found  the  present  value  of  the  estate,  supposieyifc 
to  be  immediate :  Multiply  the  annuity,  or  rent,  by  the  present 
worth  of  11.  or  $1  corresponding  with  the  time  of  reversion  and 
rate  in  Table  4th,  and  the  product  will  be  the  present  worth  of 
the  annuity,  or  rent,  for  the  time  of  reversion ;  or  the  value  ofthe 
present  possession.  ~ 

2.  Subtract  the  value  of  the  possession  from  the  value  of  the 
estate,  and  the  remainder  will  be  the  value  of  reversion. 

Examples. 

1.  Suppose  a  freehold  estate  of  601.  per  annum  to  commence  2 
years  hence,  be  put  up  to  sale ;  what  is  its  value,  allowing  the 
purchaser  61.  per  cent.  ? 

First  Method. 
1-06— l=s-06)60*00=rent  per  annum. 

1000= present  worth,  if  entered  on  immediately. 

'■*  By  the  first  step,  the  present  worth  is  found  for  the  present  time ;  but  as  tb* 
estate  is  not  to  be  entered  on  for  a  certain  time,  discount  for  that  time  matt  b*- 
allowed  at  Compound  Interest.  ThiB  is  the  second  step,  and  the  propriety  xi 
the  nrtc  is  manifest.   Case  II.  needs  no  illustration. 
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TS6(*=?l-1236)1000  000(889-996==j5889  19s.  lld.=present  worth 
of  10001.  for  £  years,  or  tbe  whole  present  worth  required. 

Second  Method. 

106— 1=06)60-00 

1000= present  worth,  for  immediate  possession. 
In  Table  4th.  we  have  1 '33339=value  of  11.  for  2  years. 
Multiply  by  60=rent 

110*00340~value  of  possession. 
From  10000000 
Sohtract       110*0034  , 


889-9966=value  required. 
2.  Suppose  an  estate  of  $75  per  annum,  to  Commence  10  years 
hence,  were  to  be  sold,  allowing  the  purchaser  5  per  cent ;  what 
is  its  worth?  .  Ans.  #920  87c.  lm.  (nearly.) 

CASE  II. 

The  value  of  a  Reversion,  the  Time  prior  to  its  Commencement,  and 
rate  of  Interest  given r  to  find  the  Annuity  or  Rent. 
•  -  '  •   •  Rule. 

1.  Multiply  the  price  of  the  reversion  by  that  power  of  the 
amount  of  II.  or  $1  for  1  year,  denoted  by  tbe  time  of  reversion, 
and  the  product  will  be  its  amount,  (by  Case  1  of  Compound  In- 
terest.) . 

i.  Find  the  interest,  of  the  amount  (by  Case  1st  Simple  Interest) 
and  it  will  be  the  annuity,, or  yearly  rent. 

Examples* 

1.  A  freehold  estate  is  bought  for  £839*9966  which  does  not 
commence  till  the  end  of  2  years ;  the  buyer  being  allowed  61; 
per  cent,  for  his  money ;  I  desire  to  know  the  yearly  income  ? 
j_     889-9966«=price  of  the  reversion.  \ 

Multiply  by  l»06l*  =  1*1236  denoted  by  the  time  of  reversion. 

53399796 

26699898  . 
. 17799932 
8899966 
8899966 


1000  00017976=amount  of  the  reversion. 
•06 


Ans.  £60-00* 

2.  If  a  freehold  estate,  to  commence  10  years  hence,  be  sold  for 
#920  87c.  lm.  allowing  the  purchaser  5  per  cent. ;  what  is  the 
yearly  income  ?  Acs.  $75, 
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TABLE  I. 

SHEWING  TUh  AMOUAT  OF  j£l  OR  $1  FROM  1  YftAR  TO  50. 


|  yean. 

3  per  cent. 

3i  per  cent. 

4  per  cent. 

4i  percent. 

T" 

3 
4 

5 

10300000 
1-0609000 
1-0927270 
1- 1255088 
1-1592740 

1-0350000 
1-0712250 
1-1087178 
1  1476230 
1-1876863 

10400000 
10816000 
1-1248640 
1*1698585 
1*2166529 

1-0450000 
1*09*0250 
1141 1661 
1*1925186 
.  1-2461819 

6 
7 
8 
9 
10 

1  1940523 
1-2298738 
1-2667700 
1-3047731 
1-3439163 

1-2292553 
1-2722792 
1-3168090 
1-3628973 
1-4105987 

1*2653190 
1-3159317 
1-3685690 
1-4233118 
1-4802842 

1-3022601 
1-3608618 
1-4221006 
1-4860951 
1*5529694 

11 
13 
13 
14 

15 

1-3842338 
1-4257608 
1-4685337 
1-5125897 
1-5579674 

1-4599697 
1-5110686 
1-5639560 
1-6185945 
1-6753488 

1-5394540 
1-6010322 
1*6650735 
1*7316764 
1-8009435 

1-6228530 
1-6958814 
1-7721961 
1*8519449 
1*9352824 

16 
17 
18 
19 
20 

1-6047064 
1-6528476 
1-7024330 
1-7535060 
1-8061112 

1-733986 

1-7946755 

1-8574892 

1-9225013 

1-9897888 

1*8729812 

1-  9479005 

2-  0258161 
21068491 
2-1911231 

2-0223701 
21133768 
2*2084787 
2*3078603 
2*4117140 

21 

22 
I£3 
24 
25 

1-8602945 
1-9161034 

1-  9735865 

2-  0327941 
20937779 

2  0594314 
2-1315115 
2-2061144 
2-2833284 
2-3632449 

2*2787680 
2*3699187 
2*4647155 
2*5633041 
2-6658363 

2*5202411 
2*6336520 
2*7521663 
.  2-8760138 
3  0054344 

20 
27 
28 
29 
,  30 

I  31 

i  33 
3-1 

!  3» 

2- 15659 12 
2-2212890 
2-2879276 
2*3565655 
2-4272624 

2*4459585 
2-5315671 
2-6201719 
2-7118779 
2-8067937. 

2-7724697 
2-8833685 

2-  9987033 

3-  1186514 
3-2433975 

31406790 
3*2820095 
3*4296999 
3*5840364 
3-7453181 

2-5000803 
2*5750827 
26523352 
S-7J 19053 
2T.13Q621 

2-  9050314 

3-  0067075 
3-1119423 
3-2208603 
3-3335904 

3*3731334 
3-5080587 
3*6483811 
3-7943163 
3*9460889 

3*9138574 
4-0899810 
4-2740301 
4-4663615 
4*6673478 

36 

37 
.  3fl 
39 
40 

— • 
!  42 
j  43 

;  44 

45 

46 
47 
48 
49 
1  50 

£-8982783 

2-  9352266 
3*0747834 
3*  1670269 

3-  2620377 

34502661 
3-5710254 
3-6960113 
3-8253717 
3-9592597 

4*  1039325 
4-2680098 
4*4388134 
4-6163659 
4*8010206 

.  4*8773784 
5-0968604 
5-3262192 
5*5658990 
5-8164645 

3*3598988 
3-4606958 
3-5645167 
3-6714522 
3-7815957 

4  0975337 
4-2412579 
4-3897020 
4-5433415 
4-7023585 

4*9930614 

5-1927833 

6*4004952 

5*616515 

5-8411756 

6*0782054 
6*3517246 
6*6375522 
6*9362421 
7-248373 

3-  8950436 
40118949 

4-  1322:318 
4-2562193 
4-3830059 

4-  8669411 
5  0372840 
52135889 

5-  3960645 
5-5849268 

60748236 
6*3168166 
6*5694892 
6-8322688 
7*1055596 

7-5745497 

7-  9154045 

8-  2715977 

8-  6438193 

9-  0327915 

TABLES. 


TABLE  I. — CONTINUED. 

BttE«n*G  THE  AMOUNT  OF  £l  OR  $1  FROM  1  TEAR  TO  50. 


years. 

5  per  cent. 

5£  per  cent. 

B  per  cent. 

7  per  cent 

J 

1*0500000 

1*0550000 

1*0600000 

1-07000 

$ 

'  1*1025000 

'  11130250 

1*1236000 

1-14490 

3 

1*1576250 

1*  1742413 

1-1910160 

1-22504 

4 

1*2155062 

1*2388245 

1-2624796 

1-31079 

5 

1*2762815 

1-3069598 

1-3382256 

1*40255 

6 

1*3400956 

1*3788426 

1-4185191 

1*50073 

7 

1*4071004 

1*4546789 

1-5036302 

1*60576 

8 

1*4774554 

1*5346862 

1-5938480 

1-71818 

9 

1*5513282 

1-6190939 

1*6894789 

1-83845 

10 

1*6288946 

1*7081440 

1*7908476 

1*96715  , 

11 

1*7103393 

1*8020919 

1-8982985 

10485 

12 

1*7958563 

1-9013069 

2-0121964 

2-25219 

13 

1*8856491 

2-0057732 

2-1329282 

2-40984  j 

14 

1-9799316 

21160907 

2-2609039 

2-57853  j 

15 

2*0789281 

2*2324756 

2-3965581 

2*75903 

16 

2*1828745 

•2*3552617 

2*5472716 

Vt*5216 

17 

2*2920183 

2-4848011 

2*6927727 

3*15881 

18 

2*4066192 

2*6214652 

2-8543391 

3-37293 

10 

2-5269502 

2-7656453 

3-0255995 

3-61662 

SO 

2*6532977 

2*9177563 

3-2071355 

2-56968 

21 

2*7859625 

3*0782329 

3-3995636 

4*14056 

22 

2*9252607 

3-2475357 

3-6035374 

4-43040 

23 

30715237 

3*4261502 

3-8197496 

4*74052 

24 

3*2250999 

3*6146885 

4*0489346 

5-07236 

25 

3*3863549 

3-8133910 

4-2918707 

5-42743 

1  24 

3*5556726 

4*0231279 

4*5493829 

6-80735* 

27 

3-7334563 

4*2443999 

4-8223459 

6-21386 

28 

3-9201291 

4*4778419 

6*1116867 

6-64883 

*  29 

4  1661356 

4*7241232 

5*4183879 

71 1425 

30 

4*3219423 

4-9839499 

5*7434912 

7-61225 

31 

.4-5380394 

5*2580671 

60881007 

8-14^71 

32 

4*7649414 

5-5472608 

6*4533867 

8-71527 

33 

5*0031885 

5-8523600 

6*8405899 

9*32533 

34 

52533479 

6-1742398 

7*2610253 

9-97811 

35 

5-5160152 

6-5138230 

7*6860868 

10-6765 

36 

$•7918101 

6-8720832 

8-147252 

11*4239 

37 

6*0814069 

7-2500478 

8-6360871 

1^-2236 

38 

6*3854772 

7-6488004 

9  1542523 

13-0792 

39 

6*7047511 

8*0694844 

9*7035074 

13*9948 

40 

7*0399887 

8-5133060 

10-2857178 

14*9744 

41 

7-3919881 

8-9815378 

10-9028608 

160226 

42 

7*7615875 

9-4755224 

11-5570325 

17*1442  - 

43 

8*1496669 

9-9966761 

12*2504547 

18*3443 

44 

,  8-5571502 

10-5464933 

12-9854817 

19-6J284 

45 

8*9850077 

11*  1265504 

J3-7626109 

21*0024 

46 

9-1342581 

11-7385217 

14-5883673 

22-4726 

47 

9-9059710 

12*3841404 

15-4636693 

24*0457 

48 

10*4012696 

13-0652681 

16-3914894 

25*7289 

49 

10-9213331 

13-7838579 

17-3749783 

27*5299 

50 

11*4673697 

14*5410000 

18-2174775 

29*4570 
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TABLES. 


TABLE  II. 

SHEWING  THE  FREBSHT  VALVE  OF  £1  OR.  $1,  DtfE  AT  THE  E*D  09  AWT 
NUMBER  OF  TEARS,  FROM  1  TO  40. 


ys.|  4  per  ct.  |4j  per <st.|  5  perct. 

54  per  ct.J  6  per  et. 

|  7  per*ct. 

I 

•961538 

•956938J  952381 

•947867 

•943396 

•934679 

2 

•924556 

•91573 

•90703 

•898513 

•889996 

•873438 

3 

•888996 

■o7bz97 

•8o383o 

851728 

•839619 

•816297 

4 

•oo4oU4 

OOOODl 

"OZZlUZ 

•  Q/yjfQOT 
oU73y  f 

•  •7QQAQ9. 

7yzuy3 

•762895 

e 
O 

'oUz4ol 

.•7QOC.OC1 
*7o30ZO 

•7fi&QQ9 
f OOO&Z 

i 4 I  ZOO 

~6 

•790314 

•767896 

•746215 

•725587 

•70496 

•666042 

7 

759918 

•734828 

•710681 

687860 

•665057 

•642749 

8 

•730690 

•703185 

•676839 

652125 

•627412 

•582009 

y 

•7Uzoo7 

a*yoac\A 
o7zyU4 

o44ouy 

O 1 p ZOO 

•KOI QQO 

oyioy© 

-  F*  A  AA  AA 

•543933 

1 A 
Hi 

O  f  0004 

JtiA  OQdO 

045920 

•AAA  1 
OOO 1 03 

OOo35J4 

IT 

•649581 

•616199 

•584679 

•573733 

562787 

•476092 

12 

•624597 

•589664 

•556837 

•526903 

•496969 

•444012 

13 

•600574 

.  CO  AC%ft  1 

•564271 

•530321 

•49958 

•468839 

414964 

1  A 

14 

'o  I  *47o 

.'K.QQOTQ 

'OOififlo 

•oUoUbo 

•  A  *?  <2£  Q  yf 

"473bo4 

.A  A  OQni 

*44z3Ul 

.387817 

la 

000,204 

4olU17 

•  AAQiAt 
44lf  141 

41 /ZOO 

16 

•533908 

•494469 

•458311 

•425979 

393647 

338734 

17 

•513373 

•473176 

•436297 

•40383 

371364 

•316574 

18 

•493628 

•4528 

•415521 

•382932 

350343 

•295864 

1  O 
IV 

•  4*J  AHA  Q 

474b4z 

•4333U2 

•395734 

•3o3iz3 

•330513 

•276508 

ZU 

4oo3o7 

.A  1  AAA1} 

•414043 

tycoon 
•37oooy 

.Oil  A*lA'fl 

,Q1  |  Qf\A 

311 oU4 

Z004 I 7 

21 

•438833 

•396787 

•358942 

•326568 

•294155 

241513 

22 

•421955 

•379701 

•34185 

•309677 

•277505 

•225713 

23 

•405726 

•36335 

•325571 

.293684 

•261797 

•21091? 

<«4 

'3477U3 

JlUUoo 

•z7ooz3 

z  lbv  t  il 

•197116 

ZD 

O /O  J  I  1 

•33Z73 I 

•3Uo3U3 

ZO*7  10 

■  OQOOOQ 

26 

•360689 

•318402 

•281241 

•250525 

•21981 

-172195 

27 

•340816 

•304691 

267848 

•237603 

•207368 

•160930 

28 

•333477 

•291571 

•255Q94 

•225362 

■19563 

•  1 50402 

29 

•320651 

•279015 

•242946 

•213715 

•184556 

•  146562 

30 

•308309 

•267 

•231377 

•202743 

•17411 

131.067 

3l 

290460 

•255502 

220359 

•192307 

•464256 

•122773 

32 

285058 

•2445 

•209866 

•182411 

•154957 

•114741 

33 

274094 

•233971 

•199872 

•173029 

•146186 

•107234 

34 

•263552 

•223896 

•190355 

164133 

137912 

100219 

35 

•254415 

•214251 

18129 

155692 

•130105 

•093663 

36 

•243669 

•205028 

•172057 

•147S99 

•122741 

•087535 

37 

•234297 

•196299 

•164436 

•140114 

•115793 

081808 

38 

•225285 

18775 

156605 

•132893 

•109182 

•076456 

39 

.216671 

179665 

•149148 

126075 

•103C02 

07 J 455 

40 

•208289 

•171929 

•142046 

119608 

•09717 

06678r» 

TABLES.  M7 
TABLE  flf. 

'SHEWING  THE  AMOUNT  OF  £l  OR  $1  AJUJTfflTT  FOR  ANT  NtfMBER  OF. 
YEARS,  FROM  1  TO  40. 


4  pr.  cent. 

4i  pr.  cent. 

5  pr.  cent. 

5*}  pr.  cent. 

6  pr.  cent. 

7  pr.  cent. 

i 
* 

3 
4 

5 

6 
7 
g 

9 
10 

1* 

2-04 
3*1216 
4-246464 
5*4*632-..' 

1- 

2*045 
3*137025 

4-  278191 

5-  47071 

1* 

205 
3*1525 
4-310125 
5*525631 

1- 

2055 
3*16802 

4-  31226 

5-  58109 

1- 

2*06 
3-1836 
4*374616 
*  5-637093 

1* 

2*07 
3*2149 
4*43994 
5-75073 

6*632976 
7-898304 
0*214266 
10-582795 
J2.006107 

6*7 16892 
8019152 
9*180014 
10-802114 
12*2882- 

6-80 19  13 
8-142008 
Q-S40100 
11-026564 
12*577892 

6-888051 
8*266894 
9*721573 

11-  256259 

12-  875354 

6*975318 
8*393837 
9*897467 
11*491315 
13-180794 

7- 15329 
8*65402 
10*2598 
11*9799 
13-8164 

11 

12 
13 
14 
15 

16 
17 
18 
19 
20 

13-486351 
15  025805 
16*626838 
18-291911 
20  093588 

13*841179 
15-464032 

17-  1  *5Q0 1*1 

I  1    liJUxJ  IO 

18-  932109 
20*784054 

14*206787 

15-917126 
17.71000*1 

19*598632 
21-578563 

14-583498 
16-38559 

20-292572 
22-408663 

14-971642 
16*86994 

21-015064 
23-275968 

15*7836 
17*8884 
20*1406 
22*550-1 
25-1290 

21-824531 
23-697512 
25*645413 
27-671229 
29-778078 

22-719337 
24-741707 
26*855084 
29  063562 
31-371423 

23*657492 
25*840366 
28*132385 
30-529004 
33-065954 

24*64114 

26*996402 

29*481205 

32-102671 

34-868318 

25-672527 
28-212879 
30*905652 
33*759991 
36-78659 

27-8880 
30-8402 
33*9990 
37*3789 
40*9954 

21 
22 
25 
24 
25 

26 
27 

Oft 

29 
30 

■  -  '  0 

31-969202 

34-»f97 

36*617888 

39*082604 

41-645908 

33-783137 

36*303378 

38*93703 

41-639196 

44-56521 

35:719^52 
38-505214 
41*430475 
44-501999 
47*727099 

37-786075 
40*864309 
44*1 1 1846 
47-537998 
51  152588 

39-992725 
43-392289 
46*995826 
50-815576 
54-86451 

44-8651 
49*0057 
53*4361 
58- 1766 
63-2490 

44-311745 
47  084214 

**«7  JO  •  JOJ 

52*966286 
56084938 

47-570645 
60-711324 

DO  £7>JOOs>0 

57-423033 
61*007067 

64*752388 
68-666245 
72*756226 
77-030256 
81-4966U' 

86- 16*3966 
91-041344 
.96-13820f; 
101*464424 
107-030323 

51- 113454 
54-669126 

Do  -*lE£doo 

62-322712 
66-438847 

54-96598 
.58-989109 

Do  *ooO 1 

67-711353 
•72*435478 

59-156381 
63-705763 

Do  0£Ol\Ji) 

73*639796 
79058183 

Hr  

68*2490 
\  Yt-4838 

WOiitU 

87-3465 
94*4607 

31 
32 
33 
34 
35 

36 
37 
38 
30 
40 

59*328335 
62-701469 
66*209527 
69*857908 
73*652225 

70*76079  - 
75*298829 
80  063771 
85*066959 
90-320307 

77-419429 
82-677498 
88-22476 
94*077122 
100*251363 

84-801674 
90-889775 
97-343161 
104183751 
U1-4&776 

102-073 
110*218 
118-933 
128-258 
133*236 

77-598314 
81*702246 
85*970336 
90-40915 
95-0255 16 

95-836323 
101-628139 
107-709546 
114095025 
1120-799774 

106;765188 
113-637274 
1201^87324 

mtapm 

136-605614 

119- 120863 
127-268114 
135-904201 
145058453 
164-761961 

148-913 
160*337 
172*561 
186-640 
199-635 

Tt 
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TABLES. 


TABLE  IV. 

SHEWING  THE  PRESENT  WORTH  OF  £1  OR  $1  ANNUITY,  FOR  AN*  NUttBgB 
OF  TFARS  FROM  1  TO  40. 


8 
9 

10 

n 

12 
13 
14 
15 

Ui 
17 
18 
19 

20 

21 

22 
23 
24 
25 

26 
27 
28 
29 
30 


|4  percent.|  4-i  per  ct.  |.->  per  v.ent.\  i>4  per  vt.  |(j  per  cent.|  7  per  cL 


0,96154 
1,88609 
2,77509 
3,62909 
4,45182 


5,24214 
6,00205 
6,73274 
7,43533 
8,11089 


8.7604b 
9,38507 
9,98565 
10,56312 
11,11839 


11,65229 
12,16567 
12,65929 
13,13394 
13,59032 


14,029  lti 
14,45111 

14,85684 
15,2469(5 
15,62208 


15,98277 
16,32959 
16,06306 
16,98371 
17,20202 

3l|T7i58S49 
32  17,87355 


33 
34 
35 
36 
37 
3* 
39 
!  10 


18,14764 

18,4112 

18,6646 


18,90828 
If),  14258 
19,36787 
19,58448 
19,79277 


0,95694 
1,87267 
2,74896 
3,58752 
4,38997 

"S7i5787 
5,8927 
6,59589 
7,26879 
7,91272 

1*^2692 
9,11858 
0,68285 
20,22282 
10.73954 


11,23401 
11,70719 
12,15099 
12,59329 
13.00793 


13.40472 
13,79442 
14,14777 
14,49518 
14.82821 

15,14667 

15,1513 

15,74287 

16,02189 

16,28889 


0,952b}; 
1,85941 
2,72325 
3,54595 
4.32940 


5,07569 
5,78637 
6,46321 
7,10782 
7,72173 


8,30641 
8,86325 
9,39357 
9,89864 
10,37966 


10,83777 
1 1 ,27407 
11,68958 
12,08532 
12,46221 


12,82115 
13,163 
13,48807 
13,79861 
14.09394 


14,37518 
14,64303 
14,89313 
15,14107 

15.3724£. 


16,5443?)  15,59281 
16,78889  15,80268 


17,02286 
17,24676 
17,46101 

77,66604 
17,86224 
18,01999 
18,22965 
18,40158 


16.00255 

16,1929 

16.37419 


16,54685 
16,71129 
16.86789 
17,01704 
17,15909 


U,94786 

1.8463 

2,6979 

3,49862 

4.25759 


4,97699 
5,65888 
6,30522 
6,91786 
7,49856 


8,04898 

8,5707 

9,06522 

9,53395 

9,97824 


10,39936 
10,79852 
11,17687 
11,53549 
11,87541 


12,50299 
12,79245 
13.06682 
13.3688 


13,57338 
13,80702 
14,02848 
14,2383(1 
14,43733 


14,6259 

11,80463 

14,97404 

15,13461 

15,2868 


15.43105 

15.56779 

15,6974 

15,82024 

15,93667 


0,94339 

1,83339 

2,67301 

3,4651 

4,21236 


4,92732 
5,58238 
6,20979 
6,80169 
7,36008 


7,88687 
8,38384 
8,85268 
0,29498 
9,71225 


10,10589 

10,47726 

10,8276 

11,15811 

11,46992 


11,76407 
12,04158 
12,30338 
12,55035 
12,78335 


13,00316 
13,21053 
13,40616 
13,59072 
13.76483 


13,92908 
14,06398 
14,22917 
14,36613 
14,49533 


14,61722 
14,73211 
14,84048 
14,9427 
1 5.039  i  3 


1 


TABLES. 
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TABLE  V. 

THE  AWftriTY  WHICH  £l  OR  $1  WILL  PURCHASE  FOR  ANT  NUMBER  OF 
TEARS  TO  COME,  FROM  1  TO  40. 


ys. 

4  per  ct. 

4i  per  ct. 

5  per  ct. 

r>£  per  ct. 

6  per  ct. 

7  per  ct. 

1 

1,04 

1,045 

1,05 

1,055 

1,06 

1,07 

2 

,5302 

,534 

,5378 

,64162 

,54544 

,55309 

3 

,36035 

,36377 

,36721 

,37066 

,37411 

,38105 

4 

,27549 

,27874 

,28201 

,28582 

,28859 

,29523 

5 

,22463 

,22779 

,23097 

,23487 

,23739 

,24389 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 

20 

21 
22 
23 
24 

25 

26 
27 
28 

29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

,19076 
,16661 
,14853 
,13449 
,12329 

,19388 

,1697 

,15161 

,13767 

,12638 

,19702 
,17282 
,15473 
,14069 
,1295 

,20092 
,17671 
,15859 
.14455 
,13334 

,20336 
,17913 
,16103 
,14702 
,.13687 

,20977 
,18556 
,16747 
,15349 
,14238 

,11415 
,10655 
,10014 
,09467 
,08994 

,11726 
,10967 
,10327 
,09782 
,09311 

,12039 
,1128^ 
,10615 
,10102 
,09624 

}  ,12424 
,11667 
,11031 
,10489 
,10022 

,12679 
,11927 
,11296 
,10758 
,10296 

,13336 
,12592 
,11965 
,11435 
,10979 

,08582 

,0822 

,07899 

,07614 

,07359 

,08901 
,08542 
,08224 
,07941 
,07688 

,09227 

,0887 

,08555 

,08274 

,08024 

,0962 

,0926 

,08947 

,08699 

,08427 

,09895 
,09544 
,09235 
,08962 
,08718 

,085 

,08303 

,08128 

,07968 

,07823 

,10586 
,10243 
,09941 
,09676 
,09439 

,07128 

,0692 

,06731 

,06559 

,06401 

,0746 

,07254 

,07068 

,06899 

,06744 

,06602 
,06472 
,06362 
,06241 
,06139 

,078  ' 
,07597 
,07414 
,07247 
,07095 

,08198 
,07998 
,07825 
,07653 
,07503 

,09230 
,09041 
,08880 
,08719 
,Q8581 

,06257 
,06124 
,06001 
,05888 
,05783 

,03956 
,06329 
,06712 
,03604 
,06605 

,07367 
,07242 
,07128 
,07023 
,06926 

,0769 

,0757 

,07459 

,07358 

,07272 

,07179 

,071 

,07027 

,06959 

,06899 

,08457 
,08343 
,08239 
,08145 
,08058 

,05685 

,05595 

,0551 

,05431 

,05358 

,05289 
,05224 
,05163 
,05106 
.05052 

,06044 
,05956 
,05874 
,05798 
,05727 

,0566 

,05598 

,0554 

,05485 

.0543jl 

,06413 
,06328 
,06249 
,06175 
,06107 

,06837 
,06754 
,06678 
,0660") 
,06511 

.0348 

,0642a 

,0637 

,0£32l 

,06274 

,07980 
,07906 
,0784 1 
,07779 
,07724 

,06043 
,0593  4 
,05928 
,05876 
,05828 

,06839 
,0678o 
,0673r, 
,06689 
,066  46 

,07672 
,07624 
,0757*? 
,07539 
.07501 
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CABLES. 


TABLE  VI. 

VALVE,  OF  Alf  AffWUITY  OP  £i  OR  $1,  AT  DIFFERENT  %RATE£  PER  CJEST. 
PAYABLE  1  EARLY,  HALF  YEARLY,  (KTARTERLY,  DAILY  OR  BIOMEKTLY, 
FOR  EVER. 


Rate 
per 
cent. 


3 

3* 
4 

«* 

5 

*1 
6 

7 


Perpetuity 
payable 
yearly. 


2222  22 


33,3333 
28,5714 
25,0000 
22,! 

2o!o000 
18,1818 
16,6666 
15,5555 
14,2857 


Half 

yearly. 


33,6022 
28,7886 
25,2525 
,4699 
20,2429 
18,4298 
16,9147 
15,6299 
14,534%! 


Quar- 
terly. 


33,6927 
£8,9083 
25,3807 
22,5938 
20,3583 
18,5529 
17,0380 
15,7550^ 
4.6575^ 


Daily. 


33,8238 
29,0841 
25,4858 
22,7175 
20,4763 
18,6630 
17,0554 
15,7743 
14,7694 


Perpetuity 
payable 
momently, 


33,8308 
29,2908 
25,4992 
22,7244 
20,4959 
18,6812 
17,1635 
15,7902 
14,7800 


Mote.  This  Table  is  calculated  hy  (he  Rule,  Case  1.  of  "  Pur- 
chasing Annuities  for  ever." 


TABLES.  341 
TABLE  VH. 

THE  VALUE  01  AN  ANNUITY  OP  £l  OR  $1,  FOR  A  SINGLE  JJFE. 


3  per 

3$  per 

4  per 

4i  per 

5  per 

6  per 

Age. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

10 

19,87 

18,27 

16,88 



16,67 

14,60 

12,80 

12 

19,60 

18,05 

16,69 

15,51 

14,47 

12,70 

15 

19,19 

17,71 

16,41 

15,27 

14,27 

12,66 
12,48 

18 

18,76 

17,33 

16,10 

15,01 

14,05 

20 

18,46 

17,09 

15,89 

14,83 

13,89 

12,30 

22 

18,15 

16,83 

15,67 

14,64 

13,72 

12,15 

25 

17,66 

16,42 

15,31 

14,34 

13,46 

12,00 

28 

17,16 

i5,98 

14,94 

14,02 

13,18 

11,76 

30. 

16,80 

15,68 

14,68 

13,79 

12,99 

11,60 

33 

16,25 

15,21 

14,27 

13,43 

12,67 

11,35 

36 

15,86 

14,89 

13,98 

13,17 

12,46 

11,15 

38 

15,29 

14,34 

13,52 

12,77 

12,09 

10,90 

40 

14,84 

13,98 

13,20 

12,48 

11,83 

10,70 

43 

14,19 

13,40 

12,68 

12,02 

11,43 

10,35 

45 

13,7S 

12,99 

12,30 

11,70 

11,14 

10,10 

48 

13,01 

12,36 

11,74 

11,19 

10,68 

9,75 

50 

12,51 

11,92 

11,34 

10,82 

10,35 

9,45 

63 

11,73 

11,20 

10,70 

10,24 

9,82 

9,00 

uu 

11  1ft 

I  I  ,  1  u 

10  fiQ 

10  24 

£7,0*' 

9  44 

o,  its 

68 

10,32 

9,91 

9*52 

9,16 

8,83 

8,20 

60 

9,73 

9,36 

9,01 
8,20 

9,69 

8,39 

7,80 

63 

8,79 

8,49 

7,94 

7,68 

7,20 

65 

8,13 

7,88 

7,63 

7,39 

7,18 

6,75 

6P 

7,10 

6,91 

6,75 

6,54 

6,36 

6,00 

70 

6,38 

6,22 

6,06 

5,92 

5,77 

5,60 

73 

5,25 

5,14 

6,02 

4,92 

4,82 

4,60 

75 

4,45 

4,38 

4,29 

4,22 

4,14 

4,00 

77 

3,63 

3,57 

3,52 

3,47 

3,41 

3,30 

79 

2,78 

2,74 

2,70 

2,67 

2,64 

2,25 

80 

2,34 

2,31 

2,28 

2,26 

2,23 

2,15 

i 


This  Table  19  formed  by  ascertaining  from  Bills  of  mortality  the 
mean  length  of  the  lives  of  persons  of  a  certain  age,  and  then  cal- 
culating the  value  of  the  annuity  for  the  number  of  years  they  may 
thus  be  expected  to  live.  This  mean  is  called  the  Expectation  of 
Life,  at  any  given  age,  which  is  exhibited  in  the  following  table. 
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TABLE  VIII. 


EXPECTATION  OF  LIFE  AT  SEVERAL  AGES. 


Age. 

Expec. 

Age. 

Expec. 

Age. 

Expec. 

Age. 

Expec. 

Age. 

Expec. 

1 

29,80 

20 

33,62 

42 

21,65 

62 

11,68 

82 

3,31 

2 

37,92 

22 

32,46 

45 

20,10 

65 

10,20 

85 

2,64 

3 

40,18 

26 

30,83 

47 

19,07 

67 

9,20 

87 

2,40 

4 

41,32 

27 

29,74 

50 

17,55 

70 

7,80 

90 

2,12 

6 

41,77 

30 

28,12 

52 

16,55 

72 

7,00 

,  92 

1,50 

8 

41,34 

32 

27,04 

55 

16,10 

75 

5,84 

93 

1,14 

10 

40,26 

36 

25,34 

57 

14,12 

77 

6,15 

94 

0,90 

12 

38,57 

37 

24,30 

59 

13,15 

79 

4,40 

96 

0,66 

15 

36,64 

40 

22,82 

60 

12,66 

80 

4,00 

96 

0,50 

18 

34,77 

CIRCULATING  DECIMALS 

ARE  prodaced  from  Vulgar  Fractions,  whose  denominators  do 
not  measure  their  numerators,  and  are  distinguished  by  the  con- 
tinual repetition  of  the  same  figures. 

1.  The  circulating  figures  are  called  repetends ;  and,  if  one  figure 
only  repeats,  it  is  called  a  single  repetend :  As  -1 1 1 1,  &c.  *6666,  &c. 

2.  A  compound  repetend  has  the  same  figures  circulating  alter- 
nately :  As -010101,  &c.  -379379379,  &c. 

3.  If  other  figures  arise  before  those  which  circulate,  fhe  deci- 
mal is  called  a  mixed  repetend ;  thus,  '375555,  he.  is  a  mixed  single 
repetend,  and  -378123123,  &c.  a  mixed  compound  repetend. 

4.  A  single  repetend  is  expressed  by  writing  only  the  circula- 
ting figure  with  a  point  over  it;  thus,  '1111,  &c.  is  denoted  by 

•1,  and  -6666,  kc.  by  -6. 

5.  Compound  repetends  are  distinguished  by  putting  a  point  orer 
the  first  and  last  repeating  figures;  thus,  -0J0101,&c.  is  written 

•01,  and  -379379379,  &c  thus,  -379. 

6.  Similar  circulating  decimals  are  such  as  consist  of  the  same 
number  of  figures,  and  begin  at  the  same  place,  either  before  or 

after  the  decimal  point  ;  thus,  *3  and  -5  are  similar  circulates  ;  as 

are  also  3  54  and  7  36,  &c. 

7.  Dissimilar  repetends  consist  of  an  unequal  number  of  figures, 
and  begin  at  different  places. 

6.  Similar  and  conterminous  circulates  are  such  as  begin  and  end 

at  the  same  place  ;  as  47-34576,  9-73528  and  "05463,  &x. 
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REDUCTION  OF  CIRCULATING  DECIMALS. 
CASE  I. 

To  reduce  a  simple  Repetend  to  its  equivalent  Vulgar  Fraction. 
Rule  * 

1.  Make  the  given  decimal  the  numerator,  and  let  the  denomi- 
nator be  a  number,  consisting  of  so  many  nines  as  there  are  re- 
curring places  in  the  repetend. 

2.  If  there  be  integral  figures  in  the  circulate,  so  many  cyphers 
must  be  annexed  to  the  numerator  as  the  highest  place  of  the 
repetend  is  distant  from  the  decimal  point. 

Examples. 

1.  Required  the  least  vulgar  fractions  equal  to  *3  and  -324. 

-3=S=1 ;  and  *324=£f4=4?.    Ans.  J  and 

2.  Reduce  '7  to  its  equivalent  vulgar  fraction.  Ans. 

3.  Reduce  2.37  to  its  equivalent  vulgar  fraction.    Ans.  ViV- 

4.  Required  the  least  vulgar  fraction  equal  to  -384615.  Ans.  /j. 

CASE  II. 

To  reduce  a  mixed  Repetend  to  its  equivalent  Vulgar  Fraction. 

RuLE.t 

1.  To  so  many  nines  as  there  are  figures  in  the  repetend,  annex 
so  many  cyphers  as  there  are  finite  places,  (that  is,  as  there  are 
decimal  places  before  the  repetend)  for  a  denominator. 

*  If  unity,  with  cyphers  annexed,  be  divided  by  9  ad  infinitum,  the  quotient 
will  be  1  continually ;  that  is,  if  £  be  reduced  to  a  decimal,  it  will  produce  the 

circulate  *1,  and  since  *1  is  the  decimal  equivalent  to    *2  will  =|,  3=|,  and  so 

on  till  *9= J=l .  Therefore  every  single  repetend  is  equal  to  a  vulgar  fraction, 
whose  numerator  is  the  repeating  figure  and  denominator  9. 

Again,  ^  or  ^1^  being  reduced  to  decimals,  make  010 101, &c.  and  001001001, 

&c.  ad  infinilum=-Q\  and  -001 ;  that  is,  7jV='01,and        =-001,  consequently 

/ff==-02,  W=-03,  &c.  and  Tf  „  =-002,  jfo  ='003,  &c.  and  the  same  will  hold 
universally. 

t  In  like  manner  for  a  mixed  circulate ;  consider  it  as  divisible  into  its  finite 
and  circulating  parts,  and  the  same  principle  will  be  seen  to  run  through  them 

also ;  thus  the  mixed  circulate  -13  is  divisible  into  the  finite  decimal  '1,  and  the 

repetend  *03 :  but  *1=tVi  al,d  "03  would  be  equal  to  J  provided  the  circulation 
began  immediately  after  the  place  of  units  ;  but  as  it  begins  after  the  place  of 
tenths,  it  is  J  of  ^=^.3^  and  so  the  vulgar  fraction=-13  is  y-j+^ss^-.-f-^ 
and  is  the  same  as  by  the  rule. 
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2.  Multiply  the  nines  in  the  said  denominator  by  the  finite  part, 
and  add  the  repeating  decimals  to  the  product  for  the  numerator. 

3.  If  the  repetend  begins  in  some  integral  place,  the  finite  value 
of  the  circulating  part  must  be  added  to  the  finite  part. 

Examples. 

1.  What  is  the  vulgar  fraction  equivalent  to  *153  ? 

There  being  1  figure  in  the  repetend,  and  2  finite  places,  I  an- 
nex 2  cyphers  to  9  for  a  denominator,  viz.  900 ;  then  I  multiply 
the  9  in  the  denominator  by  the  two  figures  in  the  finite  part*  and 
add  the  repeating  figure  for  a  numerator;  thus,  9x15+3=138 
numerator. 

Therefore,  153=Jff=fyV  the  Ans. 

2.  What  is  the  least  vulgar  fraction  equal  to  4123?   Ans.  £f$£. 

3.  Required  the  finite  number  equivalent  to  45  78  ?  Ans.  45£$j. 

CASE  III. 

To  make  any  number  of  dissimilar  reptttnds  similar  and  contermi- 
nous ;  that  is,  of  an  equal  number  of  places. 

Rule.* 

Change  them-  into  other  repetends,  which  shall  each  consist  of 
so  many  figures,  aa  the  least  common  multiple  of  the  sum* of.  the 
several  numbers  of  places,  found  in  all  the  repeteruls,  contains 
units. 

Examples. 

1.  Make  6  317  ;  3  45  ;  52  3  ;  191  03  ;  -057  ;  5  3  and  1*359  sim- 
ilar and  conterminous.  « 

Here,  in  the  first  repetend,'there  are  three  places,  hvthe  se- 
cond, one,  in  the  third,  none,  in  the  fourth,  two,  in  the  fifth,  three, 
in  the  sixth,  one,  and  in  the  seventh,  one. 
«  Now  find  the  least  common  multiple  of  these  several  sums,  thus  ; 
J\3, 1,  2,  3,  1,  1 

Jl  j  ^  it  J  I  an(*  2X3=6  units;  therefore,  the  similar  and 
conterminous  repetends  must  contain  6  places,  t 

.  *  Any  given  repetend  whatever,  whether  single,  compound,  pure,  or  mixed, 
may  be  transformed  into  another  repetend,  which  shall  consist  of  an  equal 

.  or  greater  number  of  figures  at  pleasure ;  thus,  *3  may  be  transformed'  into 

or  -333,  &c.  also  -79=-7979=*797,  and  so  on. 

t  The  learner  may  observe  that  the  similar  and  conterminous  repetends  be- 
jrin  just  so  far  from  unity,  as  is  the  farthest  among  the  dissimilar  repetends ;  and 
it  is  ?o  in  all  cases. 
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Dissimilar  made  similar  and  conterminous* 


6-317=:  631731731 


3  45  =s    3  45556555 


52-3 


52  30000000 


191-03 


191  03030303 


•057 


•05705705 


53 


5-33333333 


1-359=  1*35999999 


CASE  IV. 


be  finite  or  infinite,  and  how  many,  places  the  repetend  will  con- 


1.  Reduce  the  given  fraction  to  its  least  terms,  and  divide  the 
denominator  by  2,  5  or  10,  as  often  as  possible. 

'2.  Divide  9999,  &c.  by  the  former  result,  till  nothing  remain, 
and  the  number  of  9s  used  will  show  the  number  of  places  in  the 
repetend ;  which  will  begin  after  so  many  places  of  figures  as 
there  were  10s,  2s,  or  5s,  divided  by. 

If  the  whole  denominator  vanish  in  dividing  by  2,  5  or  10,  the 
decimal  will  be  finite,  and  will  consist  of  so  many  places  as  you 
perform  divisions. 

*  In  dividing  1000,  &c.  by  any  prime  number  whatever,  except  2  or  5,  the 
figures  in  the  quotient  will  begin  to  repeat  over-  again  as  soon  asihe  remainder 
is  1 :  and  since  999,  &c.  is  less  than  1000,  &c.  by  1,  therefore  999,  &c.  divided 
by  any  number  whatever,  will,  when  the  repeating  figures  are  at  their  period, 
leave  0  for  a  remainder. 

Now,  whatever  number  of  repeating  figures  we  have,  when  the  dividend  is  1, 
there  will  be  exactly  the  same  number,  when  the  dividend  is  any  other  number 
whatever. 

Thus,  let  '390539053905,  &c.  be  a  circulate,  whose  repeating  part  is  3905. 
Now,  every  repetend  (3905,)  being  equally  multiplied,  must  give  the  same  pro- 
duet  :  For  although  these  products  will  consist  of  more  places,  yet  the  overplus 
in  each,  being  alike,  will  be  carried  to  the  next,  by  which  means,  each  product 
will  be  equally  increased,  and  consequently  every  four  places  will  continue  alike. 
And  the  same  will  hold,  for  any  other  number. 

Now  from  hence  .it  appears  that  the  dividend  may  be  altered  at  pleasure,  and 

the  number  of  places  in  the  repetend  will  still  be  the  same ;  thus,  ;  and 

-*r  or  Tf  X4r=«36,  whence  the  number  of  places  in  each  arc  alike. 


U  a 
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Examples. 

1.  Required  to  find  whether  the  decimal  equal  to  *W<rbe  finite 
or  infinite,  and  if  infinite,  how  many  places  that  repetend  will  con- 
sist of. 

\  475       19     \         (2)  (2)  (2) 

First  25  )  =  2  J  112=56=28=14=7. 

/2800      112  / 
7)999999 

Then,    143357  >  therefore,  because  the  denominator  112  did 

not  vanish  in  dividing  by  2,  the  decimal  is  infinite,  and,  as  six  9s 
were  used,  the  circulate  consists  of  6  places,  beginning  at  the  fifth 
place,  because  four  2s  were  used  in  dividing. 

2.  Let  ti  be  the  fraction  proposed. 

3.  Let  i  be  the  fraction  proposed. 

ADDITION  OF  CIRCULATING  DECIMALS. 
Rule. 

1.  Make  the  repetend;  similar  and  conterminous,  and  find  their 
sum  as  in  common  addition. 

2.  Divide  this  sum  (of  the  repetends  only)  by  so  many  nines  as 
there  are  places  in  the  repetend,  and  the  remainder  is  the  repe- 
tend of  their  sum ;'  which  must  be  set  under  the  figures  added, 
with  cyphers  on  the  left  hand,  when  it  has  not  so  many  places  as 
the  repetends. 

3.  Carry  the  quotient  of  this  division  to  the  next  column,  and 
proceed  with  the  rest  as  infinite  decimals. 

Examples. 

1.  Let  5-3+59-4356+397  6+519+-39+217-5  be  added  together. 

5  3     =  53333333 

59-4356=  59-4356356 

397-6  =397-3666666 

519-  =5190000000 
•  •  •  • 

•39    =  -3939393 

217-5  =217-5555555 
*  1199-3851303 


1199  3851305  the  sum. 
In  this  question,  the  sum  of  the  repetends  is  2851303,  which 
divided  by  999999,  gives  2  to  carry  to  the  next  column  5,3,0,  &c. 
and  the  remainder  is  851305. 
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1  2.  Let  3275-319+36-45+123'19+5-3173+112-3513+l  1-131 
+•125+29-10063  be  added  together.  Ads.  3593-00042. 

SUBTRACTION  OF  CIRCULATING  DECIMALS. 

« 

Rule. 

Make  the  repetends  similar  and  conterminous 9.  and  subtract  as 
usual,  observing,  that  if  the  repeteod  of  the  number  to  be  sub- 
tracted be  greater  than  the  repetend  of  the  number  it  is  to  be  ta- 
ken from,  then  the  right  hand  of  the  remainder  must  be  less  by 
unity  than  it  would  be  if  the  expressions  were  finite. 

Examples. 

1.  From  57-03  take  29-73587 

67  03     =57  03030 

23-73587=29-73587 


27-29442  the  difference. 
2,  From  325-17  take  137-5819.  Ana.  187-5957. 

MULTIPLICATION  OF  CIRCULATING  DECIMALS. 
Rule. 

1.  Turn  both  the  terms  into  their  equivalent  vulgar  fractions, 
and  find  the  product  of  those  fractions  as  usual. 

2.  Turn  the  vulgar  fraction  expressing  the  product,  into  an 
equivalent  decimal  one,  and  it  will  be  the  product  required. 

Examples. 

1.  Multiply  *54  by  -15.    '64=14=^  and " 
yLx^=/fr=-084  the  product. 

2.  Multiply  378-5  by  23-6.  Ans.  8959  148. 

DIVISION  OF  CIRCULATING  DECIMALS. 
Rule. 

1.  Change  both  the  divisor  and  dividend  into  their  equivalent 
vulgar  fractions,  and  find  their  quotient  as  usual. 

2.  Turn  the  vulgar  fraction  expressing  the  quotient,  into  its 
equivalent  decimal,  and  it  will  be  the  quotient  required. 


\ 
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Examples. 

'  1.  Divide  «64  by  16. 

^^^s^XV-W^^3'^6^  the  quotient. 
2.  Divide  346*8  by  6.  Ans.  518-83. 

ALLIGATION  ' 

IS  the  method  of  mixing  two  or  more  simples  of  different  quali- 
ties, so  that  the  composition  may  be  of  a  mean  or  middle  quality  ; 
It  consists  of  two  kinds,  viz.  Alligation  Medial,  and  Alligation  Al- 
ternate. 

ALLIGATION  MEDIAL 

Is,  when  the  quantities  and  prices  of  several  things  are  given, 
to  find  the  mean  price -of  the  mixture  compounded  of  those  things. 

Rule. 

As  the  sum  of  the  quantities,  or  the  whole  composition,  is  to 
their  total  value  ;  so  is  any  part  of  the  composition  to  its' mean 
price  of  value.  . 

Examples. 

1.  A  Tobacconist  would  mix  601;  of  tobacco,  at  6d.  per  ft  with 
50ft  at  Js.  40ft  at  Is.  Gd.  and  30ft  at  2s.  per  ft:  What  is  1ft  of 
this  mixture  worth  ? 

ft      s.  d,    £  a.         ft     £  ft 
60  at  0   6  is  1  10   As  180  :  10  :  1 
60-^.1    0-2  10  1 
40  -  1    6-3   0  — 
30  —  2    0  —  3    0  10 

180)200(18. 
180 

20 
12 

180)240(l£d.  s.  d.  . 
180  An*.  1  l£pr.ft 

60 

2.  A  farmer  would  mix  20  bushels  of  wheat  at  $1  per  bushel, 
16  bushels  of  rye  at  75c.  per  bushel,  12  bushels  of  barley  at  50c. 
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per  bushel,  and  8  bushels  of  oata  at  40c.  per  bushel :  What  is  the 
value  of  one  bushel  of  this  mixture  ?  Ans.  73c.  64m. 

3.  A  wine  merchant  mixes  12  gallons  of  wine,  at  76c.  per  gat- 
Ion,  with  24  gallons  at  90c.  and  16  gallons  at  $1  10c. :  What  is  a 
gallon  of  this  composition  worth  ?  Ans.  92c.  6m. 

4.  A  goldsmith  melted  together  8oz.  of  gold  of  22  carats  fine, 
lft  8oz.  of  21  carats  fine,  and  lOoz.  of  18  carats  fine  :  Pray  what 
is  the  quality,  or  fineness  of  the  composition  ? 

^2+^o^+n^8^20 ,  carat6  finej  Ans. 

8+20+10 

5.  A  refiner  melts  5!fc  of  gold  of  20  carats  fine  with  8ft  of  H5 
carats  fine :  How  much  alloy  must  be  pot  to  it,  to  make  it  22  ca- 
rats fine  ?  _ 

22^-5x20+8x18-^5+8=3^ 
Answer;  It  is  not  fine  enongh  by  3^  carats,  so  that  no  alloy 
must  be  added,  but  more  gold. 

ALLIGATION  ALTERNATE* 

Is  the  method  of  finding  what  quantity  of  each  of  the  ingredi- 
ents, whose  rates  are  given,  will  compose  a  mixture  of  n  given 
rate:  So  that  it  is  the  reverse  of  Alligation  Medial,  and  .may  be 
proved  by  it. 

CASE  I. 

The  whole  work  of  this  case  .consists  in  linking  the  extremes 
truly  together  and  taking  the  differences  between  them  and  the 
mean  price,  which  differences  are  the  quantities  sought. 

Rule. 

1.  Place  the  several  prices  of  the  simples,' being  reduced  to 
one  denomination,  in  a  column  under  each  other,  the  least  upper- 
most, and  so  gradually  downward,  as  they  increase  with  a  line  of 

*  Demon.  By  connecting  the  less  rate  with  the  greater,  and  placing  the  dif- 
ference between  them  and  the  mean  rate  alternately,  or  one  after  the  other  iu 
turn,  the  quantities  resulting  are  such,  that  there  is  precisely  as  much  gained  by 
one  quantity  as  is  lost  by  the  other,  and  therefore  the  gain,  and  loss,  upon  the 
whole,  are  equal,  and  are  exactly  the  proposed  rate-. 

In  like  manner,  let  the  number  of  simples  be  what  it  may,  and  with  how  many 
soever,  each  one  is  linked,  since  it  is  always  a  less  with  a  greater  than  the  mean 
price,  there  will  be  an  equal  balance  of  loss  and  gain  between  every  two,  and 
consequently  an  equal  balance  on  the  whole. 

It  is  obvious  from  the  rule,  that  questions  of  this  sort  admit  of  a  great  variety 
of  answers ;  for  having  found  one  answer,  we  may  find  as  many  more  as  wc 
please,  by  only  multiplying  or  dividing  each  of  the  quantities  found,  by  2,  3,  4, 
&c.  the  reason  of  which  is  evident ;  for  if  two  quantities  of  two  simples  make 
a  balance  of  loss  and  gain  with  respect  to  the  mean  price,  so- must  also  the  dou- 
ble or  triple,  the  half  or  third  part,  or  any  other  ratio  of  these  quantities,  and 
so  on  ad  infinitum. 

It  any  one  of  the  simples  be  of  little  or  no  value  with  respect  to  the  rest,  i1  * 
xate  is  supposed  to  be  nothing,  as  water  mixed  with  wine,  and  alloy  with  gold 
and  silver.  ♦ 
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connection  at  the  left  hand,  and  the  mean  price  at  the  left  hand 
of  all. 

2.  Connect,  with  a  continued  line,  the  price  of  each  simple;  or 
ingredient,  which  is  less  than  that  of  the  compound,  with*  one  or 
any  number  of  those  which  are  greater  than  the  compound,  and 
each  greater  rate  or  price  with  one  or 'any  number  of  the  less. 

3.  Place  the  difference,  between  the  mean  price  (or  miiture* 
rate)  and  that  of  each  of  the  simples,  opposite  to  the  rates  *wtlh 
which  they  are  connected. 

4.  Then,  if  only  one  difference  stand  against  any  rate,  it  will 
he  the  quantity  belonging  to  that  rate  ;  but  if  there  be  several* 
their  sum  will  be  the  quantity. 

Examples. 

1.  A  merchant  has  spices,  some  at  Is.  6d.  per  ft,  some  at  2s. 
some  at  4s.  and  some  at  5s.  per  ft  :  How  much  of  each  sort  must 
he  mix  that  he  may  sell  the  mixture  at  3s.  4d.  per  ft  ? 


Mean 
rate  40d. 


d.       ft    s.  d 
18^  20  at  1 
24v\  8- 
48^  JIG 

22 

ft     s.  d. 

20+  8128  at  1  6 
8         8  —  20 
16+22  38  — 4  0 
22        22  —  5  0 


I  at  1  6 A 
1  —  2  Of 
1  —  4  0( 
!  —  5  0) 


per  ft  40d. 


40d. 


40(1. 


40d. 


18  x  8 
|24\)  8+20 
>48'  )22+16 

60  /16 

>24*\j\  20 

22 

22+10 
20+  8* 
8+20 
16+22 
22  +  16 


8  at  Is*.  6d 


d.  ft  s.d« 

18-n.  20  |2Qatl6' 
24 O  8+20  28  — 2 0( 
48-0/16  16—401 
22+16  38  — 6 OJ 


per  ft 


per  ft 


18' 
241 
48' 
60- 

Note.  The&e  seven  answers  arise  from  as  many  various  ways 
of  linking  the  rates  of  the  ingredients  together. 

2.  *A  merchant  has  Canary  wine,  at  3s.  per  gallon,  JJherry,  at 
2s.  Id.  and  Claret  at  Is.  5d.  per  gallon  :  How  much  of  each  sort 
must  he  take,  to  sell  it  at  2s.  4d.  per  gallon  ? 

3+11  ' 

per  gallon. 


Mean  rate  28d. 


sen  it  ai  za.  4a.  per  gallon 
(36^3+11  14  at  3  0) 
{25-^1  8  8  2  1  ) 
<17-/  8         8  15) 


*  Note,  the  2d  and  3d  questions  admit  but  of  one  way  of  linking,  and  eo 
but  of  one  answer ;  yet  all  numbers  in  the  same  proportion  between  themselves 
m  the  numbers  which  compose  the  answer,  will  likewise  satisfy  the  condition  of 
the  question. 
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&  How  much  barley  at  40c.  rye  at  60c.  and  wheat  at  SOc.  per 
bushel,  mast  be  mixed  together,  that  the  compound  may  be  worth 
6££e.  per  bushel  ? 

Ans.  17J  bushels  of  barley,  17i  of  rye,  and  25  of  wheat. 

4.  A  goldsmith  would  mix  gold  of  19  carats  fine,  with  some  of 
16,  18,  23  and  24  carats  fine,  so  that  the  compound  may  be  21  ca- 
rats fine:  What  quantity  of  each  roust  he  take  : 
•  Ans.  5oz.  of  16  carats  fine,  5oz.  of  18,  5oz.  of  19,  lOoz.  of  23, 
and  lOoz.  of  24  carats  fine. 

.&  It  is  required  to  mix  several  sorts  of  wine,  at  60c.  90c*  and 
$1  15c.  per  gallon,  with  water,  that  the  mixture  may  be  worth  75c. 
per  gallon  :  Of  how  much  of  each  sort  must  the  composition  con- 
sist ? 

Ans.  40galls.  of  water,  15galls.  of  wine,  at  60c.  15ga!ls.  do.  at 
90c.  and  75gails.  do.  at  $1  15c. 

CASE  II. 

When  the  rates  of  all  the  ingredient*,  (he  quantity  of  but  one  of  them, 
and  the  mean  rate  of  the  Txhole  mixture  are  given,  to  find  the  sev- 
eral quantities  of  the  rest,  in  proportion  to  the  quantity  given* 

Rule. 

Take  the  differences  between  each  price,  and  the  mean  rate, 
and  place  them  alternately,  as  in  Case  I.  Then,  as  the  difference 
standing  against  that  simple,  whose  quantity  is  given,  is  to  that 
quantity,  so  is  each  of  the  other  differences,  severally,  to  the  seve- 
ral quantities  required. 

Examples. 

1.  A  merchant  has  40%  of  tea,  at  6s.  per  ft,  which  he  would  mix 
with  Some  at  5s.  8d.  some  at  5s.  2d.  and  some  at  4s.  6d. :  How 
much  of  each  sort  must  he  take,  to  mix  with  the  401k,  that  he  may 
sell  the  mixture  at  5s.  5d.  per  lb  ? 

ft 

(54^   7+3  10 


jV]  3+7  10 
'V  3+11  14 


{72*^  11+3   14  stands  against  the  given  quantity. 
Ik    ft        g.  d. 
f  10  :  28T\  at  4  6  ) 
As  14  :  40  ::  1 10  :  28JL  —  5  2  )  per  3fe 
(  14  :  40     —5  8} 

2.  A  farmer  being  determined  to  mix  20  bushels  of  oats,  at  60c« 
per  bushel,  with  barley,  at  75c.  rye,  at  $1,  and  wheat,  at$l  25c. 
per  bushel ;  I  demand  the  quantity  of  each,  wbich  must  be  mixed 
with  the  20  bushels  of  oats,  that  the  whole  quantity  may  be  worth 
90c.  per  bushel  ? 

Ans.  70  of* barley,  60  of  rye,  and  30  of  wheat,  (or  20  of  each.) 

3.  How  much  gold  of  16,  20  and  24  carats  fine,  and  how  much 
alloy,  must  be  mixed  with  lOoz.  of  18  carats  fine,  that  the  compo- 
sition may  be  22  carats  fine. 

Ans.  lOoz.  of  16  carats  fine,  10  of  20, 170  of  24,  and  10  of  alloy. 
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ALTERNATION  TOTAL.* 
CASE  III. 

When  the  rates  of  the  several  ingredients,  the  quantity  to  be  compound- 
ed, and  the  mean  rate  of  the  whole  mixture  are  given,  to  find  how 
much  of  each  sort  will  make  up  the  quantity. 

Rule. 

Place  the  differences  between  the  mean  rate,  and  the  several 
prices  alternately,  as  in  Case  1  ;  then,  as  the  sum  of  the  quanti- 
ties, or  differences  thus  determined,  is  to  the  given  quantity,  or 
whole  composition  ;  so  is  the  difference  of  each  rate, 'to  the  re- 
quired quantity  of  each  rate. 

Examples. 

1.  Suppose  I  have  4  sorts  of  currants,  at  3d.  12(L  18d.  and  22d. 
per  fc  ;  the  worst  will  not  sell,  and  the  best  are  too  dear ;  I  there- 
fore conclude  to  mix  120ft  and  so  much  of  each  sort  as  to  sell  them 
at  16d.  per  ft  ;  how  much  of  each  sort  must  I  take? 


Sum=2()  120 

2.  A  goldsmith  has  several  sorts  of  gold  ;  viz.  of  15,  17,  20  and 
22  carats  fine,  and  would  melt  together,  of  all  these  sorts,  so  much 
as  may  make  a  mass  of  40oz.  18  carats  fine  ;  how  much  of  each 
sort  is  required  ? 

Ans.  ICoz.  15  carats  fine,  8oz.  17,  4oz.  20,  and  12oz.  of  22  ca- 
vats  fine. 

*  To  this  Case  belongs  thnl  curious  question  concerning  king  Hicro's  crown. 

ITicro,  king  of  Syracuse,  gave  orders  for  a  crown  to  be  made  entirely  of  pure 
ijold ;  but  suspecting  the  workmen  bad  debased  it,  by  mixing  wi|h  it  sUw  or 
copper,  he  recommendfedthe  discovery  of  the  fraud  to  the  famous  Archimedes, 
and  desired  to  know  the  exact  quantity  of  alloy  in  the  crown. 

Archimedes,  in  order  to  detect  the  imposition,  procured  two  other  masses, 
one  of  pure  gold,  and-  the  other  of  silver,  or  copper,  and  caoh  of  the  same  weight 
with  the  former ;  and  by  putting  each  separately  into  a  vessel  full  of  water, 
the  quantity  of  water  expelled  by  them,  determined  their  specific  bulks;  from 
which,  and  their  given  weights,  it  is  easier  to  determine  the  quantities  of  gold 
*<nd  alloy     the  crown  by  this  case  of  Alligation,  than  by  an  Algebraic  process- 

Suppose  the  weight  of  each  mass  to  have  been  5lb.  the  weight  of  the  water 
expelled  by  the  alloy,  SHoz.  by  the  gold,  13oz.  and  by  the  crown  16oz.  that  k, 
that  their  speciflck  bulkr  were  as  23,  13,  and  16 ;  then,  what  were  the  quanti- 
ties of  gold  and  alloy  respectively  in  the  crown  ? 

Herejthe  rates  of  the  simple*  are  23  anil  13,  and  of  the  compound  16,  whence, 
6  <  13    \7  of  gold  )  And  the  sum  of  these  is  7+3=10,  Which  should  have 

(  2J  /3  of  alloy  J    been  but  5.  whence,  by  the  rule, 

in.  -     S  7  :  SJlb.  of  gold  )  4U  . 
l0:o::  J3:  ijlb.  of  alloy  ^he  Answer. 
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3.  A  merchant  would  mix  4  sorts  of  wine,  of  several  prices,  viz. 
at  75c.  $1  25c.  $1  50c.  and  $1  62£c.  per  gallon  ;  of  these  he  would 
have  a  mixture  of  72  gallons,  worth  $1  37£c.  per  gallon  ;  what 
quantity  of  each  sort  must  he  have  ? 

An«.  8  at  75c.  16at$l  26c.  40  at  $1  50c.  and  8  at  $1  62}c. 
Or,  16  at  75c.  8  at  $1  25c.  8  at  $1  50c.  and  40  at  $1  62|c. 

4.  How.  many  gallons  of  water  of  no  value,  must  be  mixed  with 
wine,  at  4s.  per  gallon,  so  as  to  fill  a  vessel  of  80  gallons,  that  may 
"be  afforded  at  2s.  9d.  per  gallon  ? 

Gal. 

0\15      Gal.  Gal.  Gal. 

OJ  >  48^33    *    .q    on      1 15  <  25  gallons  of  water.  >  A  „ 
<      _    As  43  :  80  ::   J 33  :  fi5  rf  ^    J  Ans. 

Sum  48 

CASE  IV  * 
When,  more  than  one  of  the  simpler  are  limited* 
Rule. 

Find,  by  Alligation  Medial,  what  wilt  be  the  rate  of  a  mixture 
made  of  the  given  quantities  of  the  limited  simples  only ;  then, 
consider  this  as  the  rate  of  a  limited  simple,  whose  quantity  is  the 
sum  of  the  first  given  limited  simples,  from  which,  and  the  rates  of 
the  unlimited  simples,  by  Case  II.  calculate  the  quantity. 

Examples. 

1.  How  much  wine,  at  80c.  and  at  87£c.  per  gallon,  must  be 
mixed  with  8  gallons  at  75c.  and  12  gallons  at  90c.  per  gallon, that 
the  mixture  may  be  worth  82£c.  per  gallon  ?  * 
T.       .  .    ,      C  8  gallons,  at  75c.  =#  6  > 
Limited  simples  J  12  f,,,^;  at  90  ^io^80c.  { 

20  16  80 

Gal.    $  c.    Gal.  c. 
As  20  :  16  80      1  :  84  per  gallon. 
Now,  having  found  the  rate  of  the  limited  simples,  the  question 
may  stand  thus :  How  much  wine,  at,  80c.  and  87£c.  per  gallon, 
must  be  mixed  with  20  gallons  at  84c.  per  gallon,  that  the  mixture 
may  be  worth  82 Jc.  per  gallon  ? 


<80  ^  lJ+5 
82f{84  A  2£  ^ 
(87^  2£ 

A.**:  \\\\  ::20:  |g  gallons,  at  80c.  per  gallon.  |  Answer. 


6%  gallons,  at  80c. 

2  J-  84 

2£  ^  87£ 


4  The  three  last  Cases  need  no  demonstration,  as  the  2d  and  3d  evidently 
result  from  the  first,  and  the  last  from  Alligation  Media),  and  the  second  Ca?e  in 
Alternate. 

w  w  . 
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Proof. 

52  gallons  at  80c.    =s  #41  60c. 

.20     -    -     87£    =  17  50 

8    -       -    75      =  6 

tt     .    -     90      =  10  80 

92    -       -    82J    '=      75  90 
2.  How  much  gold,  of  14  and  16  carats  fine,  most  be  mixed  with 
6oz.  of  19,  and  IS  of  22  carats  fine,  tbat  the  composition  may  be 
20  carats  fine  ?  Ana.  of  each  sort. 


POSITION. 

POSITION  is  a  role,  which,  by  false  or  supposed  numbers,  ta- 
ken at  pleasure,  discovers  the  true  ones  required.  It  is  divided 
into  tw.o  parts  ;  single  and  double. 

SINGLE  POSITION. 

Single  Position  teaches  (o  resolve  those  questions,  whose  results 
are  proportional  to  their  suppositions :  such  are  those  which  re- 
quire the  multiplication  or  division  of  the  number  sought  by  any 
proposed  number ;  or  when  it  is  to  be  increased  or  diminished  by 
itself  a  cef  tain  proposed  number  of  times. 

Rule.* 

1.  Take  any  number,  and  perform  the  same  operations  with  it 
as  are  described  to  be  performed  in  the  question. 

2.  Then  say,  as  the.  sum  of  the  erroors  is  to  the  gives  sum,  ao  is 
the  supposed  number,  to  the  true  one  required. 

Proof.  Add  the  several  parts  of  the  sum  together,  and  if  it 
agrees  with  the  sum,  it  is  right. 

Examples. 

I.  A  school  master,  being  asked  how  many  scholars  he  had,  saidy 
If  I  had  as  many  more  as  I  now  have,  three  quarters  as  many,  half 
as  many,  one  fourth  and  one  eighth  as  many,  I  should  then  have 
435 :  Of  what  number  did  his  school  consist? 

*  The  operations  contained  in  the  question  being1  performed  upon  the  aaswcr 
or  number  to  be  found,  will  give  the  result  contained  in  the  question.  The  same 
operations,  performed  on  any  other  number,  will  give  a  certain  result.  When 
the  results  are  proportional  to  their  supposed  numbers,  it  is  manifest  tbat  one 
result  must  be  to  the  result  in  the  question,  n;  the  supposed  number  is  to  the  true 
one  or  answer.  In  any  cases,  when  the  results  are  not  proportional  to  their  sup- 
positions, the  answer  cannot  be  found  by  this  rule. 
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Suppose  he  had  80  As  290  :  435  ::  80 

As  man;  =  80  80 

|  as  many  =  60    120 

I  m  many  =  40  29|0)3480|0(120  Ang.  120 

|  as  many  ==  20  29  90 

•  j  as  many  =  10  — — •  60 

  68  30 

290  58  15 

0  435  Proof. 

2.  A  person  lent  bis  friend  a  sum  of  money  unknown,  to  receive 
interest  for  the  same  at  6  per  cent,  per  annum,  simple  interest, 
and  at  the  end  of  12  years,  received  for  principal  and  interest 
$860 :  What  was  the  sum  lent  ?  Ads.  $500. 

3.  A,  B  and  C  joined  their  stocks,  and  gained  $353  12Jc.  of 
which  A  took  op  a  certain  sam,  B  took  up  four  times  so  much  as  A, 
and  C,  five  times  so  much  as  B :  What  share  of  the  gain  had  eaeh  ? 

($14  12Jc.  A's  share. 
Ans.   {  56  60     B's  share. 
(  282  50     C's  share. 

4.  A,  B,  C  and  D  spent  35s.  at  a  reckoning,  and,  being  a  littje 
dipped,  they  agreed  that  A  should  pay  $,  B  £,  C  £,  and  D  £ ;  What 
did  each  pay  in  the  above  proportion  ?  s.  d. 

%  13  4 
B,  10  0 
C#   6  8 
^D,   5  O 

5.  A  certain  sum  of  money  is  to  be  divided  between  5  men,  in 
such  a  manner  as  that  A  shall  have  £,  B},C  D  and  £  the 
remainder,  which  is  £40  :  What  is  the  sum  ? 

Suppose  £200,  then  J+i+rV+A^1 20- 

200—120=80.    As  80  :  40  ::  200  :  100  Ans. 
6*  A  person,  after  spending  £  and  £  of  his  money,  had  £26|  left : 
What  had  he  at  first?  *  Ans.  £160. 

7.  A  and  B,  talking  of  their  ages,  B  said  his  age  was  once  and 
an  half  the  age  of  A  ;  C  said  his  was  twice  arid  one  tenth  the  age 
of  both,  and  that  the  sum  of  their  ages  was  93 :  What  was  the  age 
of  each  ?  Ans.  A's  12,  B's  18,  and  C's  63  years. 

8.  A  vessel  has  3  cocks,  A,  B  and  C  j  A  can  fill  it  in  £  an  hour, 
B  in  |  of  an  hour,  and  C  in  £  of  an  hour  :  In  what  time  will  they 
all  fill  it  together  ?  Ans.  £  hour. 

9.  A  person  haying  about  him  a  certain  number  of  dollars,  said 
that  J,  J,  J,  and  |  of  them  would  make  57 :  Pray,  bow  many  had 
he?  Aos.  60.  _ 

10.  A  Gentleman  bought  a  chaise,  horse  and  harness,  for  $500, 
the  Horse  cost  J  more  than  the  harness,  and  Ihe^bawe  £  more  than 
the  horse  :  What  was  the  price  of  each  ? 

C  Harness  $127  65c.  9}$m. 
Ans.  {Horse      159  57  4ff 
(Chaise     212  76  6ff 


Ans. 
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11.  A  and  B,  having  found  a  parse  of  money;  disputed,  wfio 
should  have  it :  A  said  that  £,  TV  and  ^  of  it  amounted  to  £86, 
and,  if  B  coold  tell  him  how  much  was  in  it,  he  should  have  the 
whole,  otherwise  hie  should  have  nothing :  How  much  did  the  purse 
contain?  Ans.  £100. 

12.  A  gentleman  divided  his  fortune  among  his  sons  ;  to  A  be 
gave  {9,  as,  often  as  to  B  $5,  and  to  C  but  {3  as  often  as  to  B  $7, 
yet  Cs  portion  came  to  41059  :  What  was  the  whole  estate  ? 

Ans.  $7979  80c. 

13.  Seven  eighths  of  a  certain  number  exceeds  four  fifths  by  6 : 
What  is  that  number  ?  Ans.  80. 

14.  What  number  is  that,  which,  being  increased  by  f,  f  and  £ 
of  itself,  the  sum  will  be  234f  ?  Ans.  90. 

DOUBLE  POSITIOK 

Double  Position  teaches  to  resolve  questions  by  making' two 
suppositions  of  false  numbers. 

Those  questions,  in  which  the  results  are  not  proportional  to 
their  positions,  belong  to  this  rude  :  such  are  those,  in  which  the 
number  sought  is  increased  or  diminished  by  6ome  given  number, 
lvhich  is  no  known  part  of  the  number  required. 

Rule.* 

1.  Take  any  two  convenient , numbers,  and  proceed  with  each 
according  to  the  conditions  of  the  question. 

2.  Place  the  result  or  errours  against  their  positions  or  suppos- 

Poe.  Err. 

30—-12 

ed  numbers,  thus,  and  if  the  erroor  be  too  great,  mark  it 

20-* v  6 
with  +  »  *Qd  if  too  small  with  — . 

3.  Multiply  them  crosswise ;  that  is,  the  first  position  by  the  last 
erroor,  and  the  last  positibn  by  the  first  errour. 

*  The  rule  is  founded  on  this  supposition,  that  the  first  errour  is  to  the  se- 
cond, as  the  difference  between  the  true  and  first  supposed  number  is  to  the  dif- 
ference between  the  true  and  second  supposed  number :  When  that  is  no{  the 
case,  the  exact  answer  to  the  question  cannot  be  found  by  this  rule. 

That  the  rule  is  true  according  to  the  supposition  may  be  thus  demonstrated. 

Let  A  and  B  be  any  twa  numbers  produced  from  a  and  b  by  similar  opera- 
tions, it  is  required  to  find  the  number  from  which  JV  is  produced  by  a  like 
operation. 

Put  x  =  number  required,  and  let  JV— J=±r,  and  A"— Then  according 
to  the  supposition  on  which  the  rule  is  founded,  r  :  s  ::  x — a  :  x — fr,  whence,  by 
multiplying  means  and  extremes,  rx — rb=sx — *a ;  and  by  transposition, 

rb — sa 

jj=rfc— -*a;  and  by  division,  j?  =  — 


both  negative,  the  Theorem  is  the  same,  and  if  r  or  $  be  negative*  x  will  be 
fb+sa  '  . 

equal  to  which  is  the  rule.       '  1 

'  r+i 
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4.  If  the  errours  be  alike,  that  is,  both  too  small  or  both  too 
great,  divide  the  difference  of  the  products  by  the  difference  of 
the  errours,  and  the  quotient  will  be  the  answer. 

5.  If  the  errours  be  unlike  ;  that  is,  one  too  small,  and  the  other 
too  great,  divide  tbe  sum  of  the  products  by  the  sum  of  tbe  er- 
rours, and  tbe  quotient  will  be  tbe  answer. 

Note.  When  tbe  errours  are  the  same  in  quantity,  and  unlike 
in  quality,  half  tbe  sum  of  the  suppositions  is  the  number  sought. 

Examples. 

1.  A  lady  bought  damask  for  a  gown,  at  8s.  per  yard,  and  lining 
for  it  at  3a.  per  yard ;  the  gown  and  lining  contained  15  yards,  and 
the  price  of  the  whole  was  £3  10s. :  How  many  yards  were  there 
of  each  ? 

Suppose  6  yards  damask,  value  48s. 
Then  she  must  have  9  yards  lining,  value  27s. 

Sum  of  their  values  =  75s. 
So  that  the  first  errour  is  5  too  much,  or  -f  5 
..Again,  suppose  she  had  4  yards  of  damask,  value  32s.  ; 
Then  she  must  have  1 1  yards  of  lining,  value  33s.  • 

/  Sum  of  their  values  =  65s, 

So  that  the  second  qrrour  is  5  too  little  or  —  5s. 
6_-5+  .  £  s.d. 

Then  5  yards  at  8s.  =  2    0  0 

.  4^^5—  19  yards  at  3s.  =  1  1Q  0 


20      30  3  10  0  proof. 

-  SO 

0  — 

Sum  of  errours  =  5+5=10)50 

»  Ans*  5yds„  damask,  and  15— 5= IQyds.  lining. 

Or,  6+4-r-2=5  as  before* 

2.  A  and  B  have  the  same,  income  ;  A  saves  |  of  his  ;  but  B, 
by  spending  £30  per  annum  more  than  A,  ?t  the  end  of  8  years 
finds  himself  £40  in  debt;  what  ia  their  income,  and  what  does 
each  spend  per  annum  ?  , 

i  80_  — 1204*    Ans.  Their  income  is  £200  per  annv 
Suppose  {  X 

(  160-***  40+  Also,  A  spends  £175  and  B  £205  per 
annum.  Then,  80—10=70  A's  expense  per  annum,  and  70-f-30 
=100,  B's  expense  per  annum.  Then  100x8—80x8=160,  which 
should  have  been  40  ;  therefore,  160—40=120  more  than  it  should 
be,  for  the  first  errour.  In  like  manner  proceed  for  tbe  second 
errour. 

3.  A  and  B  laid  out  equal  sums  of  money,  in  trade :  A  gained  a 
sum  equal  to  \  of  his  stock,  and  B  lost  $225,  then  A's  money  was 
double  that  of  fi  :  What  did  each  lay  out  ?  Ans.  $600. 
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4.  A  labourer  was  hired  for  60  days  upon  ibis  condition,  (hat for 
every  day  he  wrought,  he  should  receive  75c. ;  and  for  every  day 
he  was  idle,  should  forfeit  37£c. ;  at  the  expiration  of  the  lime  he 
received  $18  :  How  many  days  did  he  work,  and  how  many  was 
be  idle  ?        Ans.  He  was  employed  36  days,  and  was  idle  24. 

5.  A  gentleman  has  two  horses  of  considerable  value,  and  a 
carriage  worth  £100  ^  now  if  the  first  horse  be  harnessed  in.  it, 
he  and  the  carriage  together  will  be  triple  the  value  of  the  se- 
cond ;  but  if  the  second  be  put  in  they  will  be  7  times  the  value 
of  the  first :  What  is  the  value  of  each  horse  ? 

Ana.  One  £20  and  the  other  £4& 

6.  There  is  a  fish,  whose  head  is  10  feet  long  ;  his  tail  is  as  long 
as  his  head  and  half  the  length  of  his  body,  and  his  body  as  long 
as  the  head  and  tail :  What  is  the  whole  length  of  the  fish  ? 

Head=  10 

First,  suppose  the  body  20  _  T 10—     Tail  =30 

V  Body— 40 

2d.  suppose  it  30-*      5—  — 

Aim.  80  feet 

7.  What  number  is  that,  which,  being  increased  by  its  \%  its  {, 
and  5  more,  will  be  doubled  ?    ,  Ans.  20. 

8.  A  farmer,  having  driven  his  cattle  to  market,  received  for 
them  all  $320,  being  paid  at  the  rate  of  $24  per  ox,  $16  per  cow, 
and  $6  per  calf;  there  were  as  many  oxen  as  cows,  and  4  times 
as  many  calves  as  cows  :  How  many  were  there  of  each  sort  ? 

Ans.  5  oxen,  5  cows,  and  20  calves. 

9.  A,  B,  and  C  built  a  ship,  which  cost  them  $5000,  of  which  A 
paid  a  certain  sum,  B  paid  $500  more  than  A,  and  C  $500  more 
than  both  ;  having  finished  her,  they  fixed  her  for  sea,  with  a  car- 
go worth  twice  the  value  of  the  ship:  The  outfits  and  charges  of 
the  voyage,  amounted  to  |  of  the  ship ;  upon  the  return  ef  which, 
they  found  their  clear  gain  to  be  f  off  of  the  vessel,  cargo  and 
expenses :  Please  to  inform  me  what  the  ship  cost  them,  several- 
ly ;  what  share  each  had  in  her,  and  what,  upon  the  final  adjust- 
ment of  their  accompts,  they  bad  severally  gained  ? 

500—^1500-^- 

Suppose  it  cost  A 

4000-*V-600+ 
Ans.  A  owned  f\  of  the  ship,  which  cost  him  $875,  and  h|i  share 
of  the  gain,  was  $1093  75c.  B  owned  JJ,  which  cost  $1375,  and 
his  gain  was  $1718  75c.  C  owned  f},  which  cost  $2750,  and  hit 
„  gain  was  $3437  50c. 
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PERMUTATIONS  AND  COMBINATIONS. 

THE  Premutation  of  Quantities  is  the  shewing  how  many  dif- 
ferent ways  any  given  number  of  things  may  be  changed. 

This  is  also  called  variation,  alternation  or  changes;  and  the 
only  thing  to  be  regarded  here  is  the  order  they  stand  in  ;  for  do 
two  parcels  are  to  have  aU  their  quantities  placed  in  the  same 
situation. 

The  Combination  of  quantities  is  the  shewing  how  often  a  less 
number  of  things  can  be  taken  out  of  a  greater,  and  combined 
together,  without  considering  their  places,  or  the  order  they 
aland  in. 

This  is  sometimes  called  election,  or  choice;  and  here  every 
parcel  must  be  different  from  all  the  rest,  and  no  two  are  to  have 
precisely  the  same  quantities,  or  things. 

The  Composition  of  Quantities  is  the  taking  of  a  given  number 
of  quantities  out  of  as  many  equal  rows  of  different  quantities,  one 
out  of  every  row,  and  combining  them  together. 

Here  no  regard  is  had  to  their  places  ;  and  it  differs  from  Com- 
bination only  as  that  admits  of  but  one  row  of  things. 

Combinations  of  the  same  form  are  those,  in  which  there  are 
the  same  number  of  quantities,  and  the  same  repetitions ;  thus, 
abcct  bbad,  deef  &c.  are  of  the  same  form ;  but  abbe,  abbb%  aacc 
are  of  different  forms. 

Problem  !. 

To  find  the  number  of  permutations,  or  change**  that  can  be  made  of 
any  given  number  of  thing*  all  different  from  each  other* 
Kule* 

Multiply  all  the  terms  of  the  natural  series  of  numbers,  from  1 
up  to  the  givqn  number,  continually  together,  and  the  last  product 
will  be  the  answer  required. 

Examples,  < 

1.  Christ  church,  in  Boston,  has  8  bells :  How  many  changes 
may  be  rung  on  them  ?         1x2x3x4x5x6x7x8=40320  Ans. 

2.  Nine  gentlemen  met  at  .an  inn,  and  were  so  pleased  with 
their  host,  and  with  each  other,  tbat  in  a  frolick,  they  agreed  to 
tarry  so  long  as  they,  together  with  their  host,  could  sit  every  day 
in  a  different  position  at  dinner:  Pray  how  long,  had  they  kept 
their,  agreement,  would  their  frolick  have  lasted  ? 

Ans.  994 If years. 

3.  How  many  changes,  or  variations,  will  the  alphabet  admit  of  ? 

Ans.  620443401733239439360000. 

*  The  reason  of  this  rule  may  be  shewn  thus,  any  one  thing  a  is  capable  of 
ene  position  only,  as  a. 

Any  two  things  a  and  b  are  capable  of  two  variations  only ;  as  a  b,  ba  ;  whose 
number  is  expressed  by  1 X2. 

If  there  be  three  things  <z,  b  and  c ;  then  any  two  of  them,  leaving  out  the 
third,  will  have  1x2  variations ;  and  consequently  when  the  third  is  taken  in, 
there  will  be  1 X 2x3  variations ;  and  so  on,  as  far  as  you  please. 
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Problem  If. 

Any  number  of  different  things  being  given,  to  find  how  many  change* 
can  be  made  out  of  them  by  taking  any  given  number  of  quantities 
'  at  a  time* 

.*  Ruu«.*  ' 

Take  a  series  of  Bombers,  beginning  at  the  number  of  things 
given,  ami  decreasing  by  1,  as  many  terms  as  the  number  of  quan- 
tities, to  be  taken  at  a  time  ;  tbe  product  of  all  the  terms  wilt  be 
the  answer  required. 

Examples. 

1.  How  many  changes  may  be  rung  with  4  bells  out  of  8  ? 

8 
7 

56 

6  . 
—     Orr  8X7X6X5  (=4  terms)  =1680  Ads'. 

336 
6 

'  1680  ^ 

2.  How  many  words  can  be  made  with  6  letters  of  the  alphabet, 
admitting  a  number  of  consonants  may  make  a  word  ? 

24X23X22X21X20X19  (6  terms)  =96909120  Ads. 

PHOBLEM  HI. 

Any  number  of  things  being  given,  whereof  '  theft  ate  metal,  iking* 
of  one  sort,  several  of  anotlief\  <$rc.  #  find' h$w  many  change*  may 
be  made  out  of  them  all. 

RwLE.f 

1.  Take  the  series  Ix2x3x4>  &C.  up  to  the  number  of  things 
given,  and  find  the  product  of  all  the  terms. 

♦  This  Rule,  expressed  in  terms,  is  as  follows  ;  m  X*»— 1  i  X  m— <jT&c . 
to  n  terms ;  whence  m  =  numbgr  of  things  given,  and  n  =  quantities  to  be  li- 
ken at  a  time,  . 

t,  ,  •  '       4       -  lX2X3X4X5,&c.  torn, 

t  This  Rule  is  expressed  in  terms  thus ; 


lX2x3,&c.to/>XlX2x;i»&e.to9»&c. 
whence  m  =:  number  of  things  given,  p  =  number  of  things  of  the  first  sort,  ? 
rrr  number  of  things  of  the  second  sort,  &c. 

Any  2  quantities,  a,  6,  both  different,  admit  of  2  changes ;  but  if  the  quanti- 
ties are  the  saine,  or  ah  becomes  <ra,  there  will  be  only  one  alteration,  which  may 
VX2 

be  expressed  by-- — — = 1 . 
■1X2 

•  Any  3  quantities,  a,  c,  all  different  from  each  other,  admit  of  6  variations ; 
but  if  the  quantities  are  all  alike,  or,  a  b  e  become  a«ei,  then  the  6  variations 

1x2X3 

will  be  reduced  to  1,  which  may  be  expressed  by  — ~-£==l.    Again,  if  two 

quantities  out  of  three  are  alike,  or  abc  become  aac;  then  the  6  variations  wfll 

'  1 X2X3 

be  reduced  to  these  3,  aac,  coo,  aca,  which  may  be  expressed  by    ^  j~  558  9* 

and  so  of  any  greater  number. 
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•2.  Take  the  series  1x2x3x4,  &c-  aP  to  the  Dumber  of  Ike  giv- 
en things  of  the  first  sort,  and  the  series,  1x2x3x4,  &c.  op  Co  the 
number  of  the  given  things  of  the  second  sort,  &c. 

3.  Divide  the  product  of  all  the  terms  of  the  first  series  by  the 
joint  prodact  of  all  the  terms  of  the  remaining  ones,  and  the  quo- 
tient will  he  the  answer  required. 

Examples. 

1.  How  many  variations  may  be  made  of  the  letters  in  the  irord 
Zaphnathpaaneah  ? 

1X2X3X4X6X6X7X8X9X10XHX12X13XT4X15  (=  number  of 
letters  in  the  word)  =1307674368000. 

1X«X3X4X5  (=  number  of  as}  =  120 
1X2  h=*  number  of  psS  =  2 
1     (=  number  of  ts)  =  1 
1  X  2x3  (=  number  of  hs)  =  6 
1X2  (*=  number  of  nt)  =2 
2  X6X1 X2X  120=2880)1307674368000(454053600  Ans. 

2.  How  many  different  numbers  can  be  made  of  the  following 
figures,  1223334444?  Ana.  12600. 

Problem  IV. 

To  find  the  number  of  combinations  of  any  given  number  of  things, 
all  different  from  one  nnother,  taken  any  given  number  at  a  time. 

Rule.* 

1.  Take  the  series  1,  2,  3,  4,  kc.  up  to  the  number  to  be  taken 
at  a  time,  and  find  the  product  of  all  the  terms. 

2.  Take  a  series  of  as  many  terihs,  decreasing  by  1,  from  the 
given  number,  out  of  which  the  election  is  to  be  made,  and  find 
the  product  of  all  the  terms. 

3.  Divide  the  last  product  by  the  former,  and  the  quotient  will 
be  the  number  sought. 

Examples. 

1.  ,  How  many  combinations  may  be  made  of  7  letters*  out  of  J  2  ? 
1 X2X3X4X6X6X7  the  number  to  be  taken  at  a  time)=5040. 
12X11X10X9X8X7X6(==  same  number  from  12)=;3991680. 

5040)3991^80(792  Ans. 

2.  How  many  combinations  can  be  made  Of  6  letters  out  of  the 
24  letters  of  the  alphabet  ?  Ans.  134596. 

m    m — 1  m — 3 
*  This  Rule,  expressed  algebraically,  is  —  x  X  X  &c.  to  n 

12         3  4 
termi ;  "where  m  if  the  number  of  given  quantities,  and  n  those  to  be  taken  at  a 
time. 

Note.  In  any  given  number  of  quantities,  the  number  of  Combinations  in- 
creases gradually  till  you  come  about  the  even  numbers,  and  then  gradually 
decreases.  If  the  number  of  quantities  be  even,  half  the  number  of  places  will 
shew  the  greatest  number  of  Combinations,  that  can  be  made  of  those  quanti- 
ties ;  but  if  odd,  then  those  two  numbers  which  are  the  middle,  a*d  whose  sum 
is  equal  to  the  given  number  of  quantities,  will  shew  the  greatest  number  of 
Combination?. 

X  z 
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•  3.  A  general  was  asked  by  bis  king*  what  reward  he  should  coo* 
fer  on  him  for  bis  services ;  the  general  only  required  a  penny  tor 
every  file,  of  10  men  in  a  file,  which  he  could  make  oat  of  *  com- 
pany of  90  men  :  What  did  it  amount  to  ? 

Ans.  £23836022841  7s.  UTHr*- 

4.  A  farmer  bargained  with  a  gentleman  for  a  dozen  sheep,  (at 
2  dollars  per  head)  which  were  to  be  picked  out  of  2  dozen ;  but 
being  long  in  choosing  them,  the  gentleman  told  him  that  if  he 
would  give  him  a  cent  for  every  different  dozeo  which  ought  be 
chosen  ont  of  the  two  dozen,  he  should  have  the  whole,  to  which 
the  farmer  readily  agreed  :  Pray  what  did  they  cost  him  ? 

Ans.  $27041  56c. 

5.  How  many  locks,  whose  wards  differ,  may  be  unlocked  with 
a  key  of  6  several  wards  ? 

Ans.  63  :  6  of  which  may  have  one  single  ward,  15  double  wards, 
20  triple  wards,  15  four  wards,  6  five  wards,  and  1  lock  6  wards. 

Wards.  Locks.  Wards.  Locks. 


T 

*  6^ 

V 

2 

15 

2 

3 
4 

>  in  6  =  « 

20 
15 

-  3 
4 

►  in  5  =  < 

5 

6 

.  1. 

UJ 

L 

Problem  V. 

To  find  the  number  of  combinations  of  any  given  number,  of  things, 
by  taking  any  given  number  at  a  time  ;  in  which  there  are  several 
things  of  one  sort,  several  of  another,  fyc. 

Rule. 

Find  the  number  of  different  forms,  which  the  things,  to  he  ta- 
ken at  a  time,  will  admit  of,  in  the  following  manner: 

1.  Place  the  things  so  that  the  greatest  iudices  may  be  first,  and 
the  rest  in  order. 

2.  Begin  with  the  first  letter  and  join  it  to  the  second,  third, 
fourth,  &c.  to  the  last. 

3.  Join  the  second  letter  to  the  third,  fourth,  &c,  to  the  last; 
and  so  on  till  they  are  all  done,  always  rejecting  such  combinations 
as  have  occurred  before ;  and  this  will  give  the  combinations  of  all 
the  twos. 

4.  Join  the  first  letter  to  every  one  of  the  twos  ;  then  join  the 
second,  third,  &c.  as  before ;  and.it  will  give  the  combinations  of 
all  the  threes. 

5.  Proceed  in  the  same  manner  to  get  the  combinations  of  all 
the  fours,  fives,  &c.  and  you  will  at  lait  get  all  the  several  forms 
of  combination,  and  the  number  in  each  form. 

6.  Having  found  the  number  of  combinations  in  each  form,  add 
them  all  together,  and  the  sum  will  be  the  number  required. 
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Example. 

Let  the  things  proposed  be  aaabbc :  It  is  required  to  find  the 
number  of  combinations  of  every  2,  of  every  3,  and  of  every  4 
of  these  quantities. 

Combinations  at  large.   Forms.      Combinations  in  each  form. 

aa,ab,ab9ac 
ab>ab,ac 
bbjbc 
be 

aaa%aabyaab9aac 
aab>aab,aac 
abb,abc 
bbc 

aaab,aaab,aaac 
aabb,aabc 
abbe 

5=sum  of  the  fours. 
Ans.  5  combinations  of  every  2  ;  6  of  every  3,  and  5  of  every 
4  quantities. 

Problem  -VI. 

To  find  the  changes  of  any  given  number  of  things,  taken  a  given 
number  at  a  time ;  in  which  there  are  several  given  things  of  one 
*    sort%  several  of  another,  4*c. 

Rule. 

1.  Find  all  the  different  forms  of  combination  of  all  the  given 
things,  taken,  as  many  at  a  time,  as  in  the  question,  by  Problem  5. 

2.  Find  the  number  of  changes  in  any  form,  (by  Problem  3,) 
and  multiply  it  by  the  number  of  combinations  in  that  form. 

3.  Do  the  same  for  every  distinct  form,  and  the  sum  of  all  the 
products  will  give  the  whole  number  of  changes  required. 

Example.  v 
How  many  changes  can  be  nude  of  every  4  letters  out  of  these 
6,  aaabbc  ? 

No.  of  forms.  Comb.  Changes. 

f  1X2X3X4=24  1 

( 1X2x3     =  6 
a»6,a3<?        2)  {1X2X3x4=24 
*  1  >  '      I  — =»  6  > 

a9bcfi*ac     2)  ^       ( 1x2X1x2=  4 
(1X2X3X4=24 
/  —=12 
i(  1 X2         =sb  2 


2 

abpefic  3 


6=sum  of  the  twos. 


a*  1 

a*b%a*cjb*ajb*c  4 
abc  1 


6=sum  of  the  threes. 


a*b,a*c  x2 
a*6»  1 
a*bcjb*ac  2 
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(2X  4=  8 
Therefore,  (lx  6=^6 
(2X12»24 

38  as  number  of  changes  repaired.  - 
Problem  VII. 

To  find  the  compositions  of  any  number,  in  an  equal  number  of  sets, 
the  things  being  all  different. 

Rule. 

Multiply  the  number  of  things  in  every  set  continually  together, 
and  the  product  will  be  the  answer  required. 

Examples. 

1.  Suppose  there  are  five  companies,  each  consisting  of  9  men  ; 
it  is  required  to  find  how  many  ways  5  men  may  be  chosen,  one 
out  of  each  company  ? 

Multiply  9  into  itself  continually,  as  many  times  as  there  are 
companies.  &x  9  x  9x9x9=59049  different  ways,  Ana. 

%  How  many  change?  are  there  in  throwing  4  dice  ? 

As  a  die  has  6  sides,  multiply  6  into  itself  four  times  continually, 
6x6x6x6=1296  changes,  Ans. 

3.  Suppose  a  roan  undertakes  to  throw  an  ace  at  one  throw  with 
4  dice,,  what  is  the  probability  of  his  e fleeting*  it  ? 

First,  6X6X6X6=1296  different  ways  with  and  without  the  ace* 
Then,  if  we  exclude  the  ace  side  of  the  die,  there  will  be  5  sides, 
left ;  and  5X5X5X5=625  ways  without  the  ace  ;  -therefore  there' 
are  1296—625=671  ways,  wherein  one  e*  more  of  them  may 
turn  up  an  ace ;  and  the  probability  that  he  will  do  it,  as  67 1  ta 
625,  Ans. 

4.  In  bow  many  ways  may  a  man,  a  woman  and  a  child  be  chos- 
en out  of  three  companies,  consisting  of  &  men,  7  women  and  $ 
children?  Ans.  315. 
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A  sliqri  method  of  reducing  a  Vulgar  Fraction,  into,  its  equivalent 
Decimal,  by  Multiplication. 

Rule. 

Divide  unity  or  1  by  the  denominator,  till  the  remainder  is  a 
single  figure,  10,  100,  &c.  if  convenient,  then  multiply  the  whole 

?aotient,  including  the  remainder  after  division,  by  the  remainder 
which  is  now  the  numerator,  and  the  divisor,  the  denominator) 
and  annex  the  product  to  the  quotient,  then  multiply  the  quotient, 
thus  increased  by  the  last  nomerator,  and  annex  the  product  to  the 
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increased  quotient ;  and  thus  it  may  be  reduced  to  what  exactness 
you  please.  Bat  if  the  numerator  of  the  given  fraction  exceed  19 
yon  most  finally  multiply  the  last  product  by  the  said  numerator. 

Examples. 

1.  Reduce  ^  to  iU  equivalent  decimal. 

26)I00(-03846^ 

78      This  multiplied  by  4  (the  numerator)  is  •15384£$=T*r 

 Which  annexed  to  the  quotient  -03846  is  -03846 15384^ 

.  220  And  -0384615384^x8  and  annexed  to  the  last  producl= 

208  •Q3846153843076923076{|,  &ct 

120 
104 

160  - 
156 

4        _        .  .  ,  ' 

2.  Reduce  5fy  •  • 
246)1  0(KK)00(:004065AV  M  -0040650VAX10  == -0040650$$* 

and  this  annexed  to  the  quotient  is  -00406540650f|$,  and  this  mul- 
tiplied by  the  given  numerator,  5,  is  -0203270325g^|?. 

For  any  number  of  pounds,  avoirdupois,  under  28,  multiply  the 
decimal  -00892857  by  the  given  number  of  pounds,  which  gener- 
ally gives  the  decimal  true  to  the  sixth  place. 

A  short  truihod  of  finding  the  duplicate,  triplicate,  &c.  Ratio  bf  any 
txpo  numbtrsf  whose  difference  is  small,  compared  with  the  two  num- 
bers. '  ^ 

FOR  THE  DUPLICATE  RATIO. 
Rule. 

Assume  two  numbers,  whose  difference  is  small ;  subtract  half 
their  difference  from  the  least,  and  add  it  to  the  greatest,  and  the 
two  numbers,  thus  found,  will  be  in  the  same  proportion  nearly  as 
the  squares  of  the  assumed  numbers. 

Example. 

Let  the  assumed  numbers -be  lO  and  11;  Then  11— 10=  t 
10—- 5=9-6and  ll+-6=ll-5- 
Proof,  As  10*  :  11*  ::  9-5  :  11-5  nearly. 

FOR  A  TRIPLICATE  RATIO. 
Rule. 

Subtract  the  difference  of  the  assumed  numbers  from  the  lea**, 
and  add  it  to  the  greatest,  and  the  numbers,  thus  obtained,  will  be 
in  the  same  proportion  nearly  as  the  cubes  of  (he  assumed  numbers. 
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Let  the  numbers  be  164  and  165 :  Then  165—164—1.  164—1 
=163  and  165+1  ==-166. 

Proof,  As  1643  :  165'  ::  163  :  166  nearly. 

For  a  quadruplicate  proportion  subtract,  and  add  once  and  a  half 
the  difference,  and  so  on,  for  each  higher  power,  increasing  the 
number  to  be  subtracted  and  added  by  *5. 

To  reduce  a  Ratio ,  consiiting  of  large  numbers,  to  its  least  terms, 
and  very  nearly  of  the  same  value. 
Rule. 

1.  Divide  the  greater  of  the  terms  by  the  less,  and  the  least  di- 
visor by  tbe  remainder,  and  so  on  continually,  till  nothing  remain, 
in  tbe  same  manner  as  we  get  the  greatest  common  measure  for 
reducing  a  vulgar  fraction :  This  will  give  a  number  of  ratios, 
from  which  we  can  choose  one,  that  will  suit  our  purpose. 

2.  Place  the  first  quotient  under  unit  for  tbe  first  ratio ;  multi- 
ply that  by  the  next  quotient,  adding  nothing  to  tbe  numerator, 
and  1  to  the  product  of  tbe  denominator,  for  a  new  denominator, 
and  it  will  give  a  second  ratio,  nearer  than  the  first :  Then,  multi- 
ply the  last  ratio  by  the  next'qnotient,  adding  the  preceding  ratio, 
and  so  on,  continually  till  you  have  gone  through. 

Examples. 

1.  Sir  Isaac  Newton  has  demonstrated,  in  his  Principia,  that  the 
velocity  of  a  cmnet,  moving  in  a  parabola,  is  to  that  of  a  planet, 

moving  in  a  circular  orb,  at  the  same  distance  from  the  sun,  as  ^  2 
to  1.   Let  {his  be  taken  for  an  example. 

V  2=1*4142;  those  motions,  then,  are  as  1*4142  to  1 ;  or  as 
14142  to  10000  ? 

10000)14142(1  1 

10000  Then  -  =&nt  ratio. 

4142)10000(2  1X2+0=2 
8284 

1716)4142(2 

3432  2X2+1=5 


1X2+1=3 

=thiid» 


710)1716(2  3x2+1=7 

1420  — 

  5X2+2=12 

296)710(2  -  — =fourth. 

592  7  x2+3=17 

118)296(2  12X2+5=29 

236  —  — a=fiftW*c 

  17X2+7=41 

60)118(1 
60 

58)60(1 
58 

2)58(29 
58 

*  The  late  Professor  Winthrop  chose  7  to  5  for  a  proportion* 


MISCELLANEOUS  MATTERS. 


367 


2.  Geometers  hare  found  the  proportion  of  the  circumference 
of  a  circle  to  its  diameter,  to  be  as  3*1426  to  1 :  Let  this  ratio  be 
reduced. 

10000)31416(3  Then                first  ratio. 

30000   

  1X7+0    =  7 

1416)10000(7  -  —=second. 

9912  3X7+1    =  22 

88)1416(16     7X16+1  =113 

88  —   =ihird:thi8iathe 

  22X16+3=355  ratio  generally 

536  made  use  of,  and 

528  is  sufficiently  ex- 

-r-  act  for  very  nice 

t  8)88(11  calculations. 

•  88 

3.  The  area  of  a  circle  is  to  its  circumscribing  square,  as  '7854 
to  1,  very  nearly :  Let  this  be  reduced. 
7854)10000(1  1 


7854 

2146)7854$ 
6438 


1416)2146(1 
1416 


730)1416(1 
730 


«86)730(t 
686 


Then        -=first  ratio-. 

1X3+0=  3 

-=second. 
1X3+1=  4 

3x1+1=  4 

-=third. 
4X1+1=  5 

4X1+3=  7 

-=fourtlu 
5x1+4=  9 

7x1+4=11 

— =fifth  :  This 
9x1+5=14  is  very  exact, 
and  the  pro- 
portion gen* 
erally  used. 

Therefore,  as  14:  11  ::the  square  of  the  diameter  of  a  circle  to 
its  area. 

To  estimate  the  Distance  of  Objects  on  level  ground,  or  at  seay  having 
only  the'  height  given. 

Rule. 

1.  To  the  earth's  diameter,  (viz.  42056462  feet,)  add  the  height 
of  the  eye,  and  multiply  the  sum  by  that  height,  then  the  square  root 
of  the  product  is  the  distance,  at  which  an  object  on  the  surface  of 
the  earth, or  water,  can  be  seen  by  an  eye  so  elevated. 

2.  As  objects  are  seen  in  a  straight  line,  and  that  line  is  a  tangent 
to  the  earth's  surface  ;  therefore,  To  Jind  the  distanxeof  tzto  elevat- 
ed ohjcctSy  when  the  right  line  joining  them  touches  the  eurthfs  surface 


44)686(J5 
44 

246 
220 

26  &c. 
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between  those  objects,  (for  instance,  the  line  from  the  eye  of  the  observ- 
er to  the  distance  found  by  the  first  part  of  the  rule,  ana  from  fance 
to  the  object ;)  work  for  each  object  separately,  and  the  sura  of  the 
square  roots  of  the  products  is  the  distance  of  the  two  objects  from 
each  other. 

Example. 

How  far  may  a  mountain  be  seen  on  level  ground,  or  at  sea, 
which  is  a  mile  high,  supposing  the  eye  of  the  observer  elevated 

5  fee't  above  the  surface?   

«y/42056462  +  5  X  5=:2'746  miles. 
V42056462+6260X  5280=89  253  miles. 

Ans.  91-999  miles. 

To  estimate  the  Height  of  Objects  on  level  ground,  or  at  sea,  having 
1         only  the  distance  given. 

Rvle.  * 

1*  From  the  given  distance,  take  the  distance  which  the  elevation 
oTyour  eye«above  the  surface  will  give,  found  by  the  last  problem* 

2.  Divide  the  square  of  the  remainder  in  feet  by  42056462  feet, 
and  the  quotient  will  be  the  height  required. 

Example.  • 

Being  on  my  return  from  a  foreign  voyage,  and  finding  by  my 
reckoning  I  was*  about  b\  leagues  from  Boston  light  house,  it  beiog 
in  th^dusk  of  the  evening,  with  my  telescope  1  descried  the  lamp 
of  the  light  house  in  the  horizon,  at  which  time,  my  eye  was  ele- 
vated 6  feet, above  the  surface  of  the  water :  Now,  supposing  my 
reckoning  to  be  true,  what  is  the  height  of  the  light  bouse  above 
the  water?  . 

5Jleagues5=16  5  miles;  then  16-5— y/4 2066462+6X6=0 3-943 
miles=73619  feet  nearly,  and  73619X736 19—42056462=129  feet 
nearly,  Ans. 

MISCELLANEOUS  QUESTIONS. 

U  What  part  of  9d.  is  J  of  7d,  ? 

2     7    14        9    14    1X14  14 
-ofT=y,andT^T=— ^Ans.  t 

2.  What  number  is  that  from  which  f  being  taken,  the  remain- 
der will  be  i  ?  Ans.  §}. 

3.  What  number  is  that,  to  which  if  1  of  V  of  J?|  be  added,  the 
total  will  be  1  ?  ___   

3      12      129^4644        1      4644  1X10955—1X4644 

*  6  of  313~10955l  an<1  T  ~~  10955~  1 X 10955  ~~ 
631 1 

10955  AnS' 

4.  What  number  is  that,  of  which  19T\  is  4  ? 

19i%=W ;  then,  As  {  :  *tf  ::  f  :  26  J*  Ans. 
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5.  In  an  orchanl  of  fruit  trees,  £  of  them  bear  apple*,  i  pears, 
i  plums,  60  of  them  peaches,  and  40  cherries:  How  many  trees 
does  the  orchanl  Contain  ?  rtn-4-4f> 

■*+!+i=H.  and  il-H^A ;  therefore,  as  Ty : 
::  jf  :  1200  Ans.  1 

6.  A  person,  who  was  possessed  of  f  of  a  vessel,  sold  £  of  his 
interest  for  £375  :  What  was  the  ship  worth  at  that  rate  ? 

Ans.  £1500. 

7.  If  4  of  |  of  J  of  a  ship  be  Worth  $  of  |  of  f|  of  the  cargo, 
valued  at  £1000  :  What  did  both  ship  and  cargo  coat? 

£837  12s.  l§fd.  the  cost  of  the  ship;  and  £1837  12s.  1||<K 
value  of  the  ship  and  cargo,  Ans. 

0.  Two  ships,  A  and  B,  sailed  from  a  certain  port  at  the  same 
time  ;  A  sailed  north  8  miles  an  hour,  and  B  east  6  miles  an  hour : 
Required  by  an  easy  method,  to  find  their  distance  asunder  at 
every  hour's  end  ? 

10  miles  distant  in  1  hour,  and  10X2—20  miles  in  2  hours,  &c.  Ans. 

9.  If  a  body  be  weighed  in  each  scale  of  a  balance,  whose  beam 
is  unequally  divided,  and  those  different  weights  of  the  body  be 
multiplied  together,  the  square  root  of  the  product  will  be  the  true 
weight  of  that  body.  * 

Suppose  the  weight  of  a  bar  of  silver,  in  one  scale,  to  be  lOoz. 
and  in  the  other  scale  12oz.  required  the  true  weight  of  the  bar  ? 

 ^   oz.  oz.  pwti  gr. 

V'12X10aslO-9&4^5+=10  19  1M384+  Ans. 

10.  A  younger  brother  received  $3125  92c.  which  was  jftst  T\ 
of  his  elder  brother's  fortune  ;  aod  5}  times  the  elder's  money 
was  If  the  value' of  their  father's  estate  :  Pray,,  what  was  their 
father  worth?  Ans.  $  17281  87c*  2m. 

11.  A  gentleman  divided  his  fortune  among  his  son«t  giving  A 
£9  as  often  as  B£5,  and  to  C  but  £3  as  often  as  to  B  £7,  and  yet 
C's  dividend  was£l537f :  What  did  the  whole  estate  amount  to  ? 

Aps.  £11583  8s.  lOd. 

12.  A  gentleman  Ie,ft  his  son  a  fortune,  ft  of  which  he  spent  in 
3  months,  f  of  |  of  the  remainder  tasted  him  9  months  longer, 
when  he  had  only  £537  left:  Prayy  what  did  his  father  bequeath 
him? 

j$=wfrole  legacy,  f}— ft  ==J4  *eft  at  three^months,  then  J  of  | 
«r.H=Wi  and  .j-j^i|^|}*T^=3:£537,  therefore,  as  Jfc : 
«f  ::  | ;  £2082  18s.  2ffd.  Ahs. 

13.  A  gay  young  fellow  soon  got  the  better  of  if  of  his  fortune  ; 
he  then  gave  £1500  for  a  commission*  and  his  profusion  continued 
till  he  had  but  £150  left,  which  be  found  to  be  just  ft  of  his  mo- 
ney after  he  had  purchased  his  commission :  What  was  his  fortune 
attirst?  Ans.  £3780. 

14.  A  merchant  begins  the  world  with  $5000,  and  finds  that  by 
ills  distillery  he  clears  $5000  in  6  years  :  by  his  navigation  $6000 
in  7£  years,  and  that  he  spends  in  gaming  $5Q00  in  3  years  :  How 
lone  will  hi?  estate  last  ? 


olO  x  MISCELLANEOUS  QUESTIONS. 


(6)  C  833n 

As   InS:  5000  ::  1  :{  666|> 
US   t  1666|  J 


As  1666f — 833-J-+666§  :  1     5000  :  30  years,  Ans. 
1$.  A  bas  £100  of  B's  money  in  bis  hands,  for  the  remittance  of 
which  B  allows  him  9  per  cent.  :  What  sum  must  he  remit,  to  dis- 
charge himself  of  the  £100  ?  .  Ans.  91T*&. 

16.  Said  Harry  to  Edmund,  I  can  place  four  Is,  so  that,  wlieu 
added,  they  shall  make  precisely  12  :  Can  you  do  so  too? 

Adj.  11}. 

17,  A  and  B  are  on  opposite  sides  of  a  circular  field  268  poles 
about ;  they  begin  to  go  round  it,  bom  the  same  way,  at  the  same 
instant  of  lime  ;  A  goes  22  rods  in  2  minutes,  and  B  £4  rods  in  3 
minutes  :  How  many  times  will  they  go  round  the  field,  before  the 
swifter  overtakes  the  slower? 

min.  pq.    min.  *po. 
2. :  22  )     j    i  1 1  A  goes  in  a  minute. 
3  :  34$     1  :  )  U£B    do.  do. 
therefore,  B  gains  11 J — 1 1— J  of  a  pole  of  A  every  minute.  And, 
as  £po.  :  lmin.  ::  a|8po.  (=half  round  the  field):  402min.  (=sthe 
time  in  which  B  will  overtake  A.)  Then, 
min.    po.       min.  do. 
Asl-  \  11        409  .  M422  A  travels. 

<  1 H  J  *  4556  B  travels. 

And,  VoV  —  ^'i  timc*  round  the  field,  A  travels ; 
and  VeV2^^7  times  round  the  field,  B  travels. 
1C.  If  15  men  can  perform  a  piece  of  work  in  U  days,  how  many 
men  will  accomplish  another  piece  of  work,  four  times  as  large  ip 
a  fifth  part  of  the  time  ?  Ans.  300  me  a. 

19.  If  A  can  do  a  piece  of  work  alone  in  7  days,  and  B  in 

let  them  both  go  about  it  together :  In  what  time  wilt  tbey  finish  it? 
Days. work.day  works,    work.  work.  work,  work.day.work.day. 

A*  \  12 ;  1 ! ;  A  \ Tben  ha-h.  a° « * :  4*  Ar»- 

20.  A  and  B  together  can  build  a  boat  in  £0  days  ;  with  the  as- 
sistance of  C  they  can  do  it  in  12 :  In  what  time  would  C  do  it  bj 
himself? 

D.  W.  D.  W.  Yf.  W.    W.       W.  D.    W.  D. 

A*  \  12  :  1  f:  1  \  J  \  Tbel1'  A— A=ii <r-&  as  8  :  1  ::  240  :  30  Ans. 

21.  A  can  do  a  piece  of  work  alone  in  13  days,  and  A  and  B  to- 
gether in  8  days  :  In  what  time  can  B  do  it  alone  ? 

Ans.  20}  days. 

29.  A,  B,  and  C  can  complete  a  piece  of  work  in  12  days  ;  A 
can  do  it  alone  in  23  days,  and  B  in  37  days :  In  what  time  can  C 
do  it  by  himself?  Ans.  77}|f  days. 

Another  question  ;  Four  persons  can  perform  a  certain  work  in 
the  followiog  manner,,  viz.  A,  B,  and  C  can  do  it  in  6  days  ;  B»  C, 
and  D  in  7  days ;  A,  C,  and  D  in  8  days,  aod  A,  B,  and  D  in  9  days : 
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la  what  time  can  they  all  do  it  together,  and  io  what  time  can  each 
one  do  it  alone  ? 

The  power  to  do  the  work  is  inversely  as  the  time  ;  whence  the 
power  of  A,  B,  and  C  will  be  J,  of  B,C,and  D  of  A,  C,  and  D-J, 
and  of  A,  B  and  D  J.  Hence  £+4+j+$=4$|j=§*{,  is  the  power 
which  does  the  work  three  times,  for  each  agent  is  united  with 
others  three  times. 

Then  f4$x3=i#f  =5|^  days,  the  time  in  which  all  together 
wtU  do  the  work. 

Then  i^tfft—0'*  power,  by  taking  A,  Brand  C's  from 

the  sum  of  the  whole  power  to  do  (he  work  once. 
'  Then        days,  =  D'«  ^me-    ,n  the  same  way,  is  found 
=?  A's  time.    VVyd.  =  B'8  time,  and  9tffi?d.  =  C's  time,  Ans.  : 

23.  A  cistern,  for  water,  has  2  cocks  to  supply  it;  by  the  first, 
it  may  be  filled  in  45  minutes,  and  by  the  second,  in  55  minutes; 
it  has  likewise  a  discharging  cock,  by  which  it  may,  when  full,  be 
emptied  in  30  minutes :  Now,  if  these  three  cocks  be  all  left  open, 
when  the  water  comes  in,  in  what  time  will  the  cistern  be  filled? 
JMin.  Cist.  Win.     Cist.  Cist.  HourrCUt.  h.  m.  s. 

45  :  1  ::  60  :  1  3333        As  -4242  :  1  :;  1  :  2  21  26£  Ans. 

55  :  1  ::  60  <  1  09Q9  Ob,  by  vulgar  fractions,  more  accu* . 

  rately,  2h..21m.  25fs.  Ans. 

2-4242 

30  :  1  ::  60  :  2- 


Gains  in  an  hour  -4242  of  a  cistern. 
21.  A  water  tub  holds  73  gallons;  the  pipe,  which  conveys  the 
Mater  to  it,  usually  admits  7  gallons  in  5  minutes  ;  and  the  tap  dis- 
charges 20  gallons  in  17  minutes  :  Now,  supposiug  these  both  to 
be  Carelessly  left  open,  and  the  water  to  be  turned  on  at  4  o'clock 
in  the  morning ;  a  servant,  at  6,  finding  the  water  running,  puts  in 
the  tap  ;  in  what  time,  after  this  accident,  will  the  tub  be  full  ? 

Ans.  The  tub  will  be  full  at  32m.  58f  ig-s.  after  G. 

25.  A  has  a  chest  of  tea,  weighing  3£cwt.  the  prime  cost  of  which 
is £60 :  Now,  allowing  interest  at  6  per  cent,  per  annum,  how  must 
he  rate  it  per  ft  to  B,  so  that,  by  taking  his  note  of  hand,  payable 
at  6  months',  he  msfy  clear  #50  by  the  bargain  ? 

Interest  £2  5s.  Then  as  3Jcwt.  :  £60+  £15+  £2  5s.  ::  1ft  : 
3s.  llffd.  Ans. 

26.  Suppose  the  American  continental  debt  to  be  18  millions, 
what  annuity,  at  6  per  cent,  per  annum,  will  discharge  it  in  25 
years  ?   '     \  - 

By  Table  5,  of  annuities;  page  339,  -07823  is  the  annuity  which 
J&l  will  purchase  in  25  years,  then,  07323X18000000= 

£1408140  Ans. 
The  annual  interest  of  the  debt =1080000 


Therefore,  there  must  be  a  sinking  fund  of  £328140 per  ann. 
27.  The  hour  and  minute  hands  of  a  watch  are  eta'clry  together 
at  13  o'clock:  When  are  they  next  together? 
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The  velocities  of  the  two  hands  of  a  watch,  or  clock,  are  to  each 
other,  as.  12  to  1  ;  therefore,  the  difference  of  velocities  is  12—* 
eeJl.  4  15  27W)  ' 

2  10  64T6T}  &c.  Ads. 

3  16  21/T)  • 

28.  A  hare  starts  12  rods  before  a  hound ;  but  is  not  perceived 
by  him  till  she  has  been  up  45  seconds  ;  she  scuds  away  at  the  rate 
of  10  miles  an  hour,  and  the  dog,  on  view,  makes  after  at  the  rate 
of  16  miles  an  hour  :  How  long  wilt  the  course  hold,  and  what  space 
will  be  run  over,  from  the  spot  where  the  dog  started  ? 

2288  feet     the  ground  run  over  by  the  dog.    97|see.  Ans.  • 

29.  In  a  series  of  proportional  numbers,  the  first  is  4,  the  third 
12,  and  the  product  of  the  second  and  third  is  112*8  :  What  is  the 
difference  df  the  second  and  fourth  ?  Ans;  18*8; 

30.  A  fellow  said  that  when  he  counted  his  nuts,  two  by  two, 
three  by  three,  four  by  four,  five  by  five,  and  sii  by  six,  there  was 
still  an  odd  one  ;  but  when  be  told  them  seven  by  seven,  they  came 
out  even  :  How  many  had  he  ?  •  • 

2X3X4  X5  X6=720,  and  720+l-t-7=103  even,  Ans.  721. 

31.  There  &  an  island  50  miles  in  circumference,  and  three  men 
start  together  to  travel  the  same9 way  about  it :  A  goes  7  miles  per 
day,  B  8,  and  C  9:  When  will  they  all  come  together  again,  ami 
how  far  will  each  travel  ? 

50x7+50x8+50x9-V7+u"+9=50  days.  A  350  miles,  B  406,  and 
C  450,  Ans. 

32.  Suppose  A  leaves  Newburyport  at  6  o'clock  on  Monday 
morning,  and  travels  towards  Providence,  at  the  rate  of  4  mile* 
per  hour  without  intermission  ;  and  that,  at  3  in  the  afternoon,  B 
6ets  out  from  Providence  for  Newburyport,  and  travels  constantly 
at  the  rate  of  7  miles  an  hour:  Now  suppose  the  distance  between 
the  two  towns  to  be  90  miles  ;  whereabout  on  the  road  will  they 
meet? 

6+3=9  hours,  and  9x4=36  miles,  the  time  ami  distance  A  had 
travelled  before  B  started.  Then  90—36=54  miles  remain  to  be 
travelled  by  both  ;  now,  as  both  together  lessen  the  distance  7+4 
=11  miles  an  hoor,  therefore  -ft  of  54+36=55^-  miles  from 
Newburyport ;  which  is  near  Ames's,  at  Dedham. 

33.  If,  during  ebb  tide,  a  wherry  should  set  out  from  Haverhill 
to  come  down  the  river,  and  at  the  same  time,  another  should  set 
out  from  Newburyport,  to  go  up  the  river,  allowing  the  distance 
to  be  18  miles  ;  suppose. the  current  forwards  one  and  retards  the 
other  1|  mile  per  hour;  the  boats  are  equally  laden,  the  rowers 
equally  good,  and,  in,  the  common  way  of  working  in  still  water, 
would  proceed  at  the  rate  of  4  miles  per  hour  :  Where,  in  the  ri- 
ver will  the  two  boats  meet  ? 

Atis.  12fm.  from  Haverhill,  and  5|ra.  from  Newburyport, 

34.  A  gentleman  making  his  addresses  in  a  lady's  family  who 
had  five  daughters;  she  told  him  that  their  father  had  made  a  will, 
v.hich  imported  that  the  first-  four  of  the  girls*  fortunes  were,  to* 
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getter,  to  make  $50000  ;  the  fast  fear,  $66000 ;  the  three  ♦last 
with  the  first,  $60000;  the  three  first  with  the  last,  56080;  and 
the  two  first  with  the  two  last,  $64000,  which,  if  he  would  uoraueV 
and  make  it  appear,  what  each  was  to  have,  as  be  appeared  to 
have  a  partiality  for  Harriet,  her  third  daughter,  he  should  be 
welcome  to  her:  Pray,  what  was  Miss  Harriet's  fortune  ? 


A+B+C+D  =60000 
B+C-f-D+E=66000 
A  '4-C+D+E*=60000 
A+B+C  +E^66000 
A+B  +D+E=*64000 


296000 J 


Then,  29600(M-4  the  number  of 
combioations=74000  the  sum  of  their 
fortunes. 

Then,  A+B+C+D4-E=^7400a 
And    A+B  +I>+E=6400a 


Ans.  Harriet'*  foriofte=$l  0000- 

35.  Three  persons  purchase  a  vessel  in  company,  towards*  the 
payment  whereof  A  advanced  J,  B  ^,  and  C,  $900:  What  did  A 
and  B  pay,  each,  and  what  part  of  the  vessel  had  C  ? 

&  C's  part  of  the  vessel,  $2100  A  advanced.  $2250  B  ad- 
vanced. 

36.  A  and  B  cleared,  by  an  adventure  at  sea,  45  guineas,  which 
wa>£35per  cent,  upon  the  money  advanced,  and  mth  which  they 
agreed  to  purchase  a  genteel  horse  and  carriage,  whereof  they? 
wew>  to  have  the  use  in  proportion  tor  the  sums  adventured*  which 
was  found  ta  be  1 1  to  A,  as  often  as  3  to  B :  What  money  did  each- 
adventure  ? 

As  £35  :  100  ::  45  guineas  :  £  1 80= the  whole  adventure. 

a   ,      -  .  1ftn  .  $  11  :  JE104  4s.  2}|d.  A's. 

As  11+6:  180  ;:  j  8  ;£73  j5s.  9£d.  BV  . 

.  37.  A,  B  and  C  are  to  share  £100  in  the  proportion, of  ±  and 
^respectively ;  but  C  (lying,  it  is  required  tp  divide  the  whole 
sum  properly,  between  the  other  two  ? 

£  s.  d. 


57  2  10$  A's  share  in  all,  )  A 
42  17    14  B's  share  in.  all,.  > 


Proof  100  '  ;  '  ' 

38.  A,  B  and  C  have  among  them  135  guineas  ;  A's+B's  are  to 
rVs+C's,  as  5  to  7,  and  C's— B's  to  C's-i-B's  as  1 16  7  :  How  many 
had  each  ?  ' 

A-fB.  B+C. 

Suppose  A's-f  B's=50  ;  then,  as  5  :  7  ::  60  :  70  ;  as  7  :  1  ::  70  : 
lO^C's—B's  ;  then  70—10=60,  and  60-i-2=30c=fB,s  ;  50—30= 
20=A's,  and  30+10=40a!sC,8,  by  the  supposition  :  Now  20-j-3O-f- 
40s=90,  which  should  have  been  135*  therefore, 

f  20  :  30=A,s. 
A*  90  :  135  ::  7  30  :  45=B,s. 

(4O:60=Cs. 

Sora=135  proof. 

39.  There  are  three  horses,  belonging  to  different  men,  employ- 
ed in  a  team  to  draw  a  load  of  salt  from  Newbury  port  to  Boston, 
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for  £%  10s. :  A  and  B  are  supposed  to  do  ,?y  of  th*  work  ;  A  aod 
G  -ft  and  8  and  C  -ft  of  it ;  they  are  to  be  paid  proportionally^ 
Can  you  divide  it  as  it  should  be  ? 

Ad8-A'6=19^|0..    .  .., 

B*6=  9H|8. 

c's^y,*. 

Proof  50s.=the  sum. 

40.  I  would  pat  20  hogsheads  of  London  beer  into  10  wine  pipes* 
and  desire  to  know  what  the  cask  must  contain,  which  will  receive 
the  difference,  231  solid  inches  being  the  wine  gallon,  and  282  that 
of  beer. 

Beer  hhd.  =  54  gall,  and  54x282x30=304560  solid  inches. 
Wine  pipe  =126  gall,  and  126x231x10=291060  solid  inches,  and 
304660—291060 

 —  —=47}}  beer  gallons,  Ans. 

41.  Being  about  to  plant  6292  trees  equally  distaot  in  rows,  the 
length  of  the  grove  is  to  be  three  times  the  breadth ;  How  many 
of  the  shorter  rows  will  there  be  ? 

Ans.  vis.  \  of  the  trees  are  to  form  an  exact  square,  the  side 
whereof  being  42,  shews  how  many  come  into  a  short  row* 

42.  A  general,  disposing  bis  army  into  a  square  battalion,  found 
he  had  231  over  and  above,  but  increasing  each  side  with  one  sol- 
dier, he  wanted  44  to  fill  up  the  square  :  How  many  men  did  his 
army  consist  of? 

231+44=275,  and  275—1—2=137,  then  137x137+231=19000 
Ans.    Proof,  138x138=19044.  1 

43.  I  want  the  length  of  a  shoar,  the  bottom  of  which,  being  set 
9  feet  from  the  perpendicular  side  of  a  house,  will  support  a  weak 
place  in  the  wall,  22}  feet  from  the  ground  ? 

Ans.  24  feet,  2  J  inches. 

44.  A  line  35  yards  long  will  exactly  reach  from  the  top  of  a 
fort,  standing  on  the  brink  of  a  river,  known  to  be  27  yards' broad, 
to  the  opposite  bank  :  What  is  the  height  of  the  wall  ? 

Ans.  22  yards,  91  inches,  nearly. 

45.  Suppose  a  light  house  built  on  the  top  of  a  rock;  the  dis- 
tance between  the  place  of  observation  and  that  part  of  the  rock 
level  with  the  eye  620  yards ;  the  distance  from  the  top  of  the  rock 
to  the  place  of  observatioq,  846  yards,  and  from  the  top  of  the 
light-bouse  900  yards :  the  height  of  the  lighthouse  is  required? 
• '  ■     —  ■ 

V  900x900— 620x620— V  846x846—620x620=76  77yds.  Ans. 

46.  The  sum  and  difference  of  the  squares  of  two  numbers  given*  to 
find  those  numbers. 

Rule. 

.  Prom,  the  sum  take  the  difference,  and  half  the  remainder  is  the 
square  of  tke  less,  which,  taken  from  the  sum  of  the  squares,  will 
give  the  square  of  the  greater. 
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A  and  B  have  between  (hem  a  number  of  guinea?,  which  are  to 
he  so  divided,  that  the  sam  t>f  their  square?  may  be  208,  and  the 
difference  of  their  squares  80;  supposing  A's  the  greater  number, 
how  many  .has  he  more  than  6  ? 

208—80-^2=64  the  squareof  B's,  and  208—64=144  the  square 

of  A's;  therefore  ^64=4,  Ans. 

47. -  Having  the  sum  of  two  numbers,  and  the  sum  of  their  squares 

given,  to  find  those  numbers. 

Ruts. 

From  the  square  of  their  sum  take  the.  sum  of  their  squares  :. 
then  from  the  sum  of  their  squares  take  this  remainder,  and  the 
square  root  of  the  difference  will  be  the  difference  of  the  two  num- 
bers. To  half  their  sum  add  their  difference,  and  the  sum  will  he 
the  greater.  From  half  the  sum  take  half  their  difference,  and 
the  remainder  will  be  the  less. 

A  and  B  have  50  guineas  between  them,  which  are  to  be  so  di- 
vided, as  that  the  sum  of  the  squares  of  the  two  numbers  shall  be 
1300 :  How  many  had  each,  supposing  A  to  have  the  greater  num- 
ber?* ■  -   

£0x50—1300=1200 ;  then,  y/\ 300— 1200=10  difference. 
Now  50-T-2H1 10—2=30= A's.  And  00-7-2—  1  0~-2=20=B*s,  Ads. 

48.  Having  the  difference  of  two  numbers,  and  the  sum  of  their  squares 

given,  to  find  those  numbers. 

Rule. 

From  the  sum  of  their  squares  take  the  square  of  their  differ- 
ence :  to  the  sum  of  the  squares  add  the  remainder,  and  the  square 
root  of  this  sum  will  be  the  sum  of  the  required  numbers  ;  thee, 
with  the  half  sum  and  half  difference  proceed  agio  the  last  ques- 
tion.. 

A  number  of  guineas  are  to  be  divided  between  A  and  B,  in  such 
a  manner  that  A  may  have  50  more  than  B,  and  that  the  sum  of  the 
squares  of  the  respective  shares  may  be  12500:  What  number  had 
each?  

1 2500— 50X50=  10000,anjl  ^12500+1 0000=  150=sum  of  their 
"hares.  Then,  15(5^4-60^2=100  A's  ;  and  1 50-4-2*— 50-~2= 
60  B's,  Ans. 

49.  Having  the  sttm  of  the  squares  of  two  numbers,  and  th*  square  of 

their  half  sum  given,  to  find  those  numbers. 

Rule. 

From  the  sum  of  the  squares  take  twice  the  square  of  the  half 
sum,  a*nd  the  square  root  of' half  the  remainder  will  be  their  -half 
difference,  with  which  and  the  half  sum  proceed  as  before  directed. 
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Let  the  sum  of  the  squares  of  two  numbers  be  3161,  ami  the 
square  of  their  half  sum  1560*25  :  Required  those  numbers  ? 
3161— 1560  25X2=4(V6   40  5-*-2=2025  and  s/9Q*28*± 4'5=£ 

difference, and  ^1560  25=39-5=|  sum  ;  then,  395Hr4'5=s44  the 
greater,  and  39-5— 4-5=35  the  less,  Ans. 

50. — 1.  If  the  quantity  of  matter,  (or  weights)  of  any  two  bodies*  put 
in  motion,  be  equal,  the  force  by  which  they  are  moved  will  be 
in  proportion  to  their  velocities,  or  swiftness  of  motion. 

2.  If  the  velocities  of  these  bodies  be  equal,  their  forces  will  be  di- 
rectly as  the  quantities  of  matter  contained  in  them,  that  t**  as 
their  weights. 

3.  If  both  the  quantities  of  matter,  and  the  velocities  be  unequal,  the 
forces,  with  which  the  bodies  are  moved,  will  be  in  a  proportion 
compounded  of  their  quantities  of  matter  and  velocities. 

Suppose  the  battering  ram  of  Vespasian  weighed  60000ft  ;  that 
it  was  moved  at  the  rate  of  24  feet  in  one  second,  and  that  Jhh» 
was  sufficient  to  demolish  the  walls  of  Jerusalem  :  With  what  ve- 
locity must  a  cannon  ball,  which  weighs  42ft  be  moved,  to  do  the 
same  execution  ? 

The  velocity  of  the  ram  being  24,  and  the  weight  of  (he  ball  42, 
compounded,  will  make  a  fraction=f§— j,  and  }X60000=34285f 
feet  in  a  second,  Ans.  '      .  * 

51.  A  body  weighing  30%  is  impelled  by  such  a  force  as  to  send 
it  20  rods  in  a  second  :  With  what  velocity  would  a  body  weighing 
12ft  move,  if  it  were  impelled  by  the  same  force  ? 

30X20 

=50  rods  in  a  second,  Ans. 

OF  GRAVITY. 

52.  Hie  gravity  of  bodies  above  the  surface  of  the  earth  decreases  Ht 
a  duplicate  ratio  ( or  as  the  squares  of  their  distances )  in  scmidiam- 
eters  of  the  earth,  from  the  earth's  centre. 

Supposing  a  body  to  weigh  100ft  at  2000  miles  above  the  earth's 
surface ;  What  would  it  weigh  at  the  surface,  estimating  the  earth's 
semidiameter  at  4000  miles  ? 

From  the  centre  to  the  given  height  being  11  semi  diameters ; 
multiply  the  square  of  I J  by  the  weight,  and  the  product  will  be 
the  answer.  1-5x1 '6X400=5900*  Ana. 

53.  If  a  body  weigh  900ft  at  the  surface  of  the  earth,  what  will 
it  weigh  at  2000  »niles  above  the  surface  ? 

This  being  the  reverse  of  the  last*  therefore,  !+-52=l-6  and  900 
-~t  6X  |  £=400ft  Ans. 

54.  A  certain  body  on  the  surface  of  the  earth,  weighs  180ft  : 
How  high  must  it  be  carried  to  weigh  bat  20ft  ? 

^11*0-7-20=3,  Ans.  3  semidiameteri  from  the  earth's  centre, 
that  is  8000  above  its  surface. 
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55.  To  wh^  Flight  must  a  ball  be  raised  to  lose  half  Its  weight  ? 

As  1  ;  3982  06x3982-06  ::  2  :  31713603-6IB72,  and  ^317136036872 
=5631  48  :  and  5631  -48— 398206= 1649-42  miles,  Ans. 

56.  Atwfiat  distance  from  the  earth  would  a  balloon  be  suspended  be- 

tween the  earth  and  moon  ? 

RtTLE. 

-  As  the  sum  of  the  square  roots  of  their  quantities  of  matter  is  to 
the  distance  of  their  centres,  so  is  the  square  root  of  the  quantity 
of  matter  in  the  earth,  to  the  distance  from  the  earth's  centre. 
r  The  proportional  quantity  of  matter  in  the  earth  being  to  that  io 
the  moon  as  41-24  to  1  :  and  the  distance  of  their  centres  240000+ 

398206+1090:therefore,as%/41-24+%/l:240000+3932-06+1090 
;:  ^/41  24  :  212051-49.  And  2 12051 -49—3982  06—208069-43 
miles  from  the  earth's  surface,  Ans. 

57.  — 1.  If  the  diameters  of  two  globes  be  equal,  and  their  densities 

different,  the  weight  of  a  body  on  their  surfaces  will  be  as  their 
densities. 

2.  If  their  densities  be  equal,  and  diameters  different,  the  weight 
will  be  as  their  diameters. 

3.  If  their  diameters  and  densities  be  both  different,  the  weight  will 
be  a*  the  product  of  their  diameters  and  densities. 

'  If  a  stone  weigh  100%  at  the  surface  of  the  earth,  required  its 
weight  at  the  surfaces  of  the  sun  and  the  several  planets,  whose 
densities  are  known  respectively  ? 

Sun.        Jupiter.    Saturn.    Earth.  Mpon. 
Their  densities  100  78  5    .     36        392-5  :.f  464 

'  ^n^^Ues1 1     883217'68-  89170'81-  79042-35.  7964-12  2180 


As  7964512X392-5  :  100 : 


883317-5KX10O  :  2825*461b.  at  the  Sun. 
89 170-81 X7B-5  :  220  411b.  at  Jupiter. 
79042-&5 X36    :   91'061b.  at  Saturn. 


2180     X464  :    32"35lb.  at  the  Moon. 

58.  If  the  attraction  of  the  moon  raise  a  tide  on  tbe  earth  5  feet, 
what  will  be  the  height  of  a  tide  raised  by  the  earth  on  tbe  sur- 
face of  the  moon  under  similar  circumstances  ? 

The  attraction  of  one  of  those  bodies  on  the  other's  surface  is 
directly  as  its  quantity  of  matter,  and  inversely  as  its  diameter ; 
therefore,  as  2180x2180x2180x464  i  5 ::  7964  x  7964x7964x392-5 
;  206-22  directly.  And  as  2180  :  206  22  ::  7964  :  56-448  inverse- 
ly, Ans. 

OF  THE  FALL  OF  BODIES. 

59.  Heavy  bodies  near  the  surface  of  the  earth,  fall  one  foot  the 
first  quarter  of  a  second  ;  three  feet  the  second  quarter  ;  five  feet 
in  the  third,  and  seven  feet  in  the  fourth  quarter  \  that  is,  16  feet 
in  the  first  second.* 

*  The  exact  vclcritv  in  vacuo  is  16*1  iu  the  second ;  but  in  the  air  it  will  be 

Z  z 
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•The  velocities,  acquired  by  bodies  in  foiling,  are  in  proportion 
to  the  squares  pf  the  times  in  which  they  fall ;  for  instance,  Let 
go  three  bullets  together  ;  stop  the  first  at  one  second,  and  it  will 
have  fallen  16  feet.  Stop  the  next  at  the  end  of  the  second  second, 
and  it  will  have  fallen  (2x2=4)  four  times  16,  or  64  feet ;  and  stop 
the  last  at  the  end  of  the  third  second,  and  the  distance  fallen  will 
be  (3x3=9)  nine  times  16,  or  144  feet,  and  so  on. 

Or,  which  is  the  same,  the  space  fallen  through  (in  feet)  is  al- 
ways equal  to  the  square  of  the  time  in  4ths  nf  a  second. 

Or,  by  multiplying  16  feet  by  so  many  of  the  odd  numbers,  be- 
ginning at  unity,  as  there  are  seconds  in  any  given  time  ;  viz.  by  1 
for  the  first  second,  by  3  for  the  second,  by  5  for  the  third,  and  so 
on,  these  several  products  will  give  the  spaces  fallen  through,  in 
each  of  the  several  seconds,  and  their  sum  will  be  the  whole  dis- 
tance fallen. 

The  velocity  given,  to  find  the  space  fallen  through* 
Mule. 

1.  The  square  root  of  the  feet,  in  the  space  fallen  through,  will 
ever  be  equal  to  one  eighth  of  the  velocity  acquired  at  the  end  of 
the  fall ;  therefore, 

2.  Divide  the  velocity  by  8,  and  the  square  of  the  quotient  will 
be  the  distance  fallen  through,  to  acquire  that  velocity. 

-  Suppose  the  velocity  of  a  cannon  ball  to' be  about  |  of  a  mile,  or 
660  feet  per  second  :  From  what  height  must  a  body  fall,  to  ac- 
quire the  same  velocity  per  second  ? 

660-r-8=82-5  and  82-5x82'5=6306J  feet,=  l^  mi,c»  A°s. 

r  60.  The  time  given,  to  find  the  space  fallen  through. 

KVLE. 

1.  The  square  root  of  the  feet,  in  the  space  fallen  through,  will 
ever  be  equal  to  four  times  the  number  of  seconds  the  body  had 
been  falling ;  therefore, 

2.  Multiply  the  time  by  4,  and  the  square  of  the  products  will  be 
the  space  fallen  through  in  the  given  time. 

'  How  many  feet  will  a  body  fall  in  5  seconds  ? 

6X4=20,  and  20x20=400  feet,  Ans. 

61.  A  bullet  is  dropped  from  the  top  of  a  building,  and  fonnd  to 
reach  the  ground  in      seconds  :    Required  its  height? 

1  75X4=7,  and  7x7=49  feet,  Ans.  Or,  If =7qrs.  and  7x7=49. 
Or,  1-75X1'75X16=49  feet,  Ans. 

62.  What  is  the  difference  between  the  depths  of  two  wells,  into 
each  of  which  should  a  stone  be  dropped  in  the  same  instant,  one 
would  reach  the  bottom  in  5  seconds,  and  the  other  hi  3  ? 

5X4=20,  and  20x20=4QO  feet. 
3x4  =  12,  and  12x12=144  feet. 

Ans.  256  feet. 

03.  Ascending  bodies  are  retarded  in  the  same  ratio  that  de- 
scending bodies  are  accelerated  ;  therefore,  if  a  ball,  discharged 
from  a  gun,  return  to  the  earth  jo  12  seconds :  How  high  did  it  as- 
cend ? 


Miscellaneous  quest  ions.  37a 


The  ball  being  half  of  the  time,  or  6  second*,  in  its  ascent,  there- 
fore, 6X4=24,  and  24x24=576  feet,  Ans. 

64.  The  velocity  per  second  given,  to  find  the  time. 
Rule. 

1.  Foar  times  the  number  of  seconds,  in  which  a  body  has  been 
falling,  is  equal  to  one  eighth  of  the  velocity,  in  feet,  per  second, 
acquired  at  the  end  of  the  fall;  therefore, 

2.  Divide  the  given  velocity  by  8,  and  one  fourth  part  of  the 
quotient  will  be  the  answer. 

How  long  must  a  bullet  be  falling,  to  acquire  a  velocity  of  160 
feet  per  second  ?  160-4-8^20,  and  20^-4=5  seconds,  Am. 

65.  The  space  through  which  a  body  has  fallen,  given,  to  find  the  time 
it  has  been  falling. 

Rule. 

1.  Four  times  the  number  of  seconds,  in  which  the  body  has 
been  falling,  will  ever  be  equal  to  the  square  root  of  the  space, 
in  feet,  through  which  it  has  fallen ;  therefore, 

2.  Divide  the  square  root  of  the  space  fallen  through  by  4,  and 
the  quotient  will  be  the  time,  in  which  it  was  falling. 

In  how  many  seconds  will  a  bullet  fall  through  a  space  of  10125 
feet  ?    -v/10125=100-6,  and  100  6-4=2515  seconds=25"  9"'  Ans. 

66.  In  what  time  will  a  musket  ball,  dropped  from  the  top  of  a 
steeple,  484  feet  high,  conie  to  the  ground  ? 

^484=22,  and  22—4=5'  seconds,  Ans. 

67.  To  find  the  velocity,  per  second,  with  which  a  lieavy  body  will 
begin  to  descend,  at  any  distance  from  the  earth1 s  surface. 

Rule. 

As  the  square  of  the  earth's  semidiameter  is  to  16  feet,  so  is 
the  square  of  any  other  distance  from  the*  earth's  centre,  inverse- 
ly, to  the  velocity  with  which  it  begins  to  descend  per  second. 

With  what  velocity,  per  second,  will  an  iron  ball  begin  to  de- 
scend if  raised  3000  miles  above  the  earth's  surface  ? 

As  4000X4000  :  16  ::  4000+3000x4000+3000  :  5.22449  feet,  Ans. 

68.  How  high  must  a  ball  be  raised  above  the  earth's  surface, 
to  begin  to  descend  with  a  velocity  of  5-22449  feet  per  second  ? 

As  16  :  4000X4000  ::  5  22449  :  49000000,  and  ^49000000=7000. 

Wherefore,  7000  —4000=3000  miles,  Ans. 

69.  To  find  the  mean  velocity  of  a  falling  body. 
Rule. 

Divide  the  space  fatten  through  by  the  number  of  seconds  it  was 
falling,  and  the  quotient  will  he  the  mean  velocity. 

A  musket  ball  dropped  from  the  top  of  a  steeple  464  feet  high 
in  5£  seconds :  Required  its  mean  velocity  ? 

484-4-5-5=88  feet  per  second,  An». 
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70.  To  find  the  velocity  acquired  by  a  falling  body,  per  second,  (or 
by  a  stream  of  water,  having  the  perpendicular  descent  given)  at 
the  end  of  any  given  period  of  time. 

Rule. 

1.  The  velocity  acquired  at  the  end  of  any  period  is  equal  to 
twice  the  mean  velocity,  with  which  it  passed  during  that  period. 

Or,  2.  Multiply  the  perpendicular  space  fallen,  through  by  64, 
and  the  square  root  of  the  product  is  the  velocity  required. 

If  a  ball  fall  through  a  space  of  484  feet  in  o\  seconds,  with  what 
velocity  will  it  strike  ? 

By  the  former  part  of  (be  rule.  By  the  latter  part,  with- 

484-^5*5=88,  and  out  regarding-  the  time. 

88x2=176,  Ans.  ^554x64=176,  Ans. 

71.  There  is  a  sluice,  or  flume,  one  end  of  which  is  2|  feet  low- 
er than  the  other :  What  is  the  velocity  of  the  stream  per  second  ? 

2-5x64=160,  and  ^160=12-649  feet,  Ans, 

72,  The  velocity,  with  which  a  falling  body  strikes,  given,  to  find  the 
space  fallen  through. 

RVLJE. 

Divide  the  square  of  the  velocity  by  64,  and  the  quotient  will 
be  the  height  required. 

If  a  ball  strike  the  ground  with  a  velocity  of  56  feet  per  second, 

from  what  height  did  it  fall?   

66x56-7-64=49  feet,  Ans. 
73.  The  mean  velocity  of  a  fluid,  or  stream,  is  12-649  feet  per 
second :  What  is  the  perpendicular  fall  of  the  stream  ? 

1 2  649x  12-649-— 64=2$  feet,  Ans. 

74.  The  weight  of  a  body,  and  the  space  fallen  through,  given,  to  find 

the  force  with  which  it  wilt  strike. 

Rule. 

The  momentum,  or  force,  with  which  a  falling  body  strikes,  is 
equal  to  its  weight  multiplied  by  its  velocity  ;  therefore,  find  the 
velocity,  by  Problem  70,  and  multiply  it  by  the  weight,  which  will 
produce  the  force  required. 

If  the  rammer,  used  for  driving  the  piles  of  Charlestown  bridge, 
weighed  2}  tons,  or  4500%  and  fell  through  a  space  of  10  feet,  with 
what  force  did  it  strike  the  pile  ? 

^10x64=25  3=veIocity,  and  25-3x4500=113850*  momen- 
tum, Answer. 

75.  The  weight  and  momentum,  or  striking  force,  given,  to  find  the 

space  fallen  through. 

Rule. 

Divide  the  momentum  by  the  weight,  and  the  quotient  will  be 
the  velocity  ;  then  divide  the  square  of  the  velocity  by  64,  and  the 
quotient  will  be  the  space  fallen  through. 
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If  the  aforementioned  rammer  weighed  4500%  and  struck  with  a 
force  of  1 13850ft  :  From  what  height  did  it  fall  ? 

113850-7-4500=25-3,  and  25-3x25  3—64=10  feet,  Ans. 

76.  If  it  were  required  to  know  with  what  quantity  of  motion, 
momentum  or  force,  a  fluid,  moving  with  a  given  velocity,  strike* 
upon  a  fixed  obstacle, 

Rule. 

By  Problem  72  find  the  fall,  which  will  produce  the  given  velo- 
city ;  multiply  that  height  by  62-516  Avoird.  for  clean  river  water, 
by  63ft  for  dirty  water,  and  by  64  for  sea  water. 

Suppose  a  stream  of  clear  water  to  move  at  the  rate  of  5  feet 
per  second,  and  to  meet  with  a  fixed  obstacle  (or  bulk  head)  15 
feet  wide  and  4  feet  high  :  What  is  the  momentary,  instantaneous 
pressure  of  the  stream  ? 

5x5-T-64=ff  and  25i-64=-39  of  a  foot,  for  the  perpendicular 
fall  of  the  water  Now  62*5X'39=24-375fe  the  pressure  upon 
each  square  foot,  which,  multiplied  by  60,  (the  number  of  square 
feet  in  the  obstacle)  gives  1462  5ft  going  with  the  given  velocity 
of  5  feet  per  second  ;  therefore,  1462«5x 5=7312-5ft  Ans.* 

77.  The  velocity  of  water,  spoutirtg  through  a  sluice,  or  aper- 
ture in  a  reservoir,  or  bulk  head,  is  the  same  that  a  body  would 
acquire  by  falling  through  a  perpendicular  space  equal  to  that  be* 
tween  the  lop  of  the  water  in  the  reservoir  and  the  aperture. 

What  is  the  velocity  of  water  issuing  from  a  head  of  5  feet  deep  ? 

By  Problem  70th  64x5=320,  and  ^320=18  feet  nearly,  Ans. 

78.  If  the  velocity  of  a  stream  issuing  through  the  bulk  head  of 
a  milt,  be  16  feet  per  second,  what  head  of  water  is  there. 

16x16-64=4  feet,  Ans. 

79.  The  quantity  of  water  discharged  from  a  hole  in  a  vessel, 
is  as  the  square  root  of  the  height  of  water  above  the  aperture. 

A  miller  has  a  head  of  water  4  feet  above  the  sluice  :  How  high 
must  the  water  be  raised  above  the  opening,  so  that  half  as  much 
again  water  may  be  discharged  from  the  sluice  in  the  same  time  ? 

V4—2,  and  half  as  much  again  as  2,  is  2+1=3,  for  the  square 
root  of  the  required  depth  ;  therefore,  3x3=9  feet  high,  Ans. 

OF  PENDULUMS, 

80.  The  time  of  a  vibration,  in  a  cycloid,  is  to  the  time  of  a 
heavy  body's  descent  through  half  its  length,  as  the  circumference 
of  a  circle  to  its  diameter,  that  is,  as  3*1416  to  1  :  therefore,  (as 
a  body  descends  freely,  by  gravity,  through  about  193*5  inches  in 
the  first  second)  to  find  the  length  of  a  pendulum  vibrating  se- 
conds. 

Rule. 

As  3  1416x3  1416  :  1X1  ::  193  5  :  19-6  inches,  the  half  length, 
and  19-6x2=39-2  inches,  the  length. 

*  Water  being  a  yielding  sub9tane*.  lose;  two  thirds  of  ita  power  in  produc- 
ing effects. 
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81.  To  find  the  length  of  a  pendulum,  that  teill  swing  any  given  time. 

Rule. 

Multiply  (he  square  ot  the  second*  in  any  given  time  by  39-2 
aod  the  product  will  be  the  length  required,  in  inches. 

Required  the  lengths  of  several  pendulums,  which  wiH  respec- 
tively swing  i  seconds,  \  secoods,  seconds,  minutes  and  hours  ? 

•2&X-25X39'2=2-45  inches  for  \  seconds.  -5X  5X39-2=9-8 
inches  for  \  seconds.  !Xlx39»2=39'2  inches  for  seconds,  as 
above;  60X60X39*2=tbe  inches  in  2  miles  and  1200  feet,  for 
minotes  ;  and  1  hoar =3600  seconds,  therefore  3600  X  3600X39-2 
=the  inches  in  8018  miles  and  96  feet,  for  hours,  Ans. 

82.  What  is  the  difference  between  the  length  of  a  pendulum, 
which  vibrates  half  seconds  and  one  which  swings  three  seconds  ? 

3 X 3 X 39lt— -6 x -5 X 39-2=343  inches— 2&y2-  feet,  Ans. 
83.  To  find  (he  time  which  a  pendulum  of  anygi-den  length  wiU  tmng. 

Rule. 

Divide  the  given  length  by  39  2,  and  .the  quotient  will  be  the 
square  of  the  time  in  seconds. 

Or,  as  6*261  (the  square  root  of  39*2)  is  (o  the  square  root  of  the 
given  length,  so  is  1  second  to  the  time  of  1  oscillation :  that  is,  di- 
vide the  square  root  of  the  given  length  by  6-261,  and  the  quo- 
tient will  be  the  time  of  one  vibration  of  that  pendulum. 

How  often  will  a  pendulum  of  9-8  inches  vibrate  in  a  second? 

By  the  former  part  of  the  rule,  9-8-r39  2=*25  of  a  second,  and 
^/•25=  5  of  a  second,  the  time  of  one  vibration,  that  is,  it  vibrates 
half  seconds,  or  60-r*5=120  tiroes  in  a  minute. 

By  the  latter  part.  -v/9:8=313,  and  \/39-2=6-261,  therefore, 
3-13-^-6  261=  5  of  a  second. 

84.  I  observed,  that  while  a  stone  was  falling  from  a  precipice, 
a  string,  (with  a  ballet  at  the  end)  which  measured  25  inches,  (to 
the  middle  of  the  ball,)  had  made  5  vibrations :  What  was  the 
height  of  the  precipice  ?   

25-39-2=6377+,  and  Vf'6377=-7986— of  a  second,  the  time  of 
one  vibration,  and  -7986X5=4  seconds,  nearly,  the  time  ot  the 
stone's  descent ;  then  4X4=16,  and  16x16=256  feet,  Aus. 

85.  To  find  the  true  depth  of  a  well,  by  dropping  a  stone  into  it,  alto 
the  time  of  the  stone's  descent  and  of  the  sound's  ascent. 

Rule. 

1.  Take  a  line  of  any  length,  and  by  the  last  Problem  find  the 
time  from  the  dropping  of  the  stone  till  you  hear  it  strike  the  bot- 
tom. 

2.  Multiply  73083  (=16X4X1142;  1 142  feet  being  the  distance, 
fchich  sound  moves  in  a  second)  by  the  number  of  seconds  till  yoe 
hear  the  stone  strike  the  bottom. 

3.  To  this  product  add  1304164  (=the  square  of  1142)  and  from 
the  square  root  of  the  sum  take  1142. 

4.  Divide  thesquare  of  the  remainder  by  64  (=16X4)  and  the 
quotient  wiH  be  the  depth  of  the  well  in  feet. 
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5.  Divide  the  depth  by  1142,  and  the  quotient  will  be  the  time 
of  the  sound's  ascent,  which,  being  taken  from  the  whole  lime,  will 
leave  the  time  of  the  stone's  descent  in  seconds. 

Suppose  I  drop  a  stone  into  a  well,  and  a  string  with  a  plummet, 
which  measured  to  the  middle  of  the  ball,  25  inches,  made  5  vi- 
brations before  I  heard  the  stone  strike  the  bottom  ;  Required  the 
depth,  time  of  the  stone's  descent,  and  of  the  sound's  ascent ; 

25-r39-2=-6377,  and  V'6377=  7986,  and  7986X5=4  seconds 

t         '—  . 

to  the  hearing  of  it  strike  ;  then,  ^73088X4+1304164—1142= 
121-53;  and  121-53X  121-53-64=230-77  feet,  the  depth,  and 
23077-H142=-2  of  a  second,  the  time  of  the  sound's  ascent,  and 
4— -2=3*8  seconds,  the  time  of  the  stone's  descent. 

OP  THE  LEVER  OR  STEELYARD. 

86.  It  is  a  principle  in  mechanicks,  that  the  power  is  to  the 
weight,  as  the  velocity  of  tbe  weight,  to  the  velocity  of  the  power. 
Therefore,  to  find  what  weight  may  be  raised  or  balanced  by  any 
given  power,  say ; 

As  the  distance  between  the  body  to  be  raised  Or  balanced,  and 
the  fulcrum  or  prop,  is  to  the  distance  between  the  prop  and  the 
point  where  the  power  is  applied  ;  so  is  the  power  to  the  weight 
which  it  will  balance. 

If  a  man,  weighing  160ft,  rest  on  the  end  of  a  lever  10  feet 
long,  what  weight  will  he  balance  on  the  other  end,  supposing 
the  prop  one  foot  from  the  weight? 

The  distance  between  the  weight  and  prop  being  1  foot,  the 
distance  from  the  prop  to  the  power  is  10 — 1=9  feet ;  there- 
fore, as  1  foot  :  9  feet  ::  160ft  :  1440ft,  Ans. 

87.  If  a  weight  of  1440ft  were  to  be  raised  with  a  lever  10  feet 
long,  and  the  prop  fixed  one  foot  from  the  weight,  what  power  or 
weight,  applied  to  the  other  end  of  the  lever  would  balance  it  ? 

As  9  :  1  ::  1440  :  160ft,  Ans. 

88.  If  a  weight  of  1440ft  be  placed  1  foot  from  the  prop,  at 
what  distance  from  the  prop  must  a  power  of  160ft  be  applied,  to 
balance  it?  As  160  :  1440  ::  1  :  9  feet,  Ans. 

89.  At  what  distance  from  a  weight  of  1440ft,  must  a  prop  be 
placed,  so  as  that  a  power  of  160ft,  applied  9  feet  from  the  prop 
may  balance  it  ?  As  1440  :  160  :;  9  :  1  foot,  Ans. 

90.  In  giving  directions  for  making  a  chaise,  the  length  of  the 
shafts  between  the  axletree  and  backhand,  being  settled  at  9  feet,  a 
dispute  arose  whereabout  on  the  shafts  the  centre  of  the  body 
should  be  fixed.  The  chaise  maker  advised  to  place  it  30  inches 
before  the  axletree  ;  others  supposed  20  inches  would  be  a  suffi- 
cient incumbrance  for  the  horse  :  Now  supposing  two  passengers  to 
weigh  3cwt.  and  the  body  of  the  chaise  Jcwt.  more  :  What  will  the 
beast  in  both  these  cases  bear,  more  than  his  harness  ? 

Weight  of  the  chaise  and  passengers  3fcwt.=420fe,  and  9  fccl= 
108  inches.  In       ft         In.  ft 

Then,  as  W.  :  420.;:  j      ;  Ads. 
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OF  THE  WHEEL  AND  AXLE. 
*•  91.  The  proportion  for  the  Wheel  and  axle  (in  which  the  power 
is  applied  to  the  circumference  of  the  wheel,  and  the  weight  i» 
raised  by  a  rope,  which  coils  about  the  axle  as  the  wheel  turns 
round)  is,  as  the  diameter  of  the  axle  is  to  the  diameter  of  the  wheel* 
so  is  the  power  applied  to  the  wheel,  to  the  weight  suspended  by 
the  axle. 

A  mechanick  would  make  a  windlass  in  such4  a  manner,  as  that 
life  applied  to  the  wheel,  should  be  equal  to  10ft  suspended  from 
the  axle  ;  now,  supposing  the  axle  to  be  six  inches  diameter,  re- 
quired the  diameter  of  the  wheel  ? 
lb.     in.    lb.  in. 
As  10  :  6  ::  1  :  CO  inversely,  the  diameter  required. 

92.  Suppose  the  diameter  of  the  wheel  to  he  60  inches  :  Re- 
quired the  diameter  of  the  axle,  so  as  thakt  1ft  on  the  wheel  may 
balance  10ft  on  the  axle  ? 

lb.     in.       lb.  in. 
Inversely,  as  1  :  60  ::  10  ;  6  diameter  required. 

93.  Suppose  the  diameter  of  the  axle  6  inches,  and  that  of  the 
wheel  60  inches,  what  power  at  the  wheel  will  balance  10ft  at  the 
axle?  in.    lb.     in.  ,  lb. 

Inversely,  6  :  10  ::  60  :  1  Ans* 

94.  Suppose  the  diameter  of  the  wheel  60  ioche5,aryl  that  of  the 
axle  6  inches ;  what  weight  at  the  axle  will  balance  1  ft  at  the  wheel  ? 

in.     lb.    in.  lb. 
Inversely,  as  60  :  1  i:  6  :  10  Ans. 
OF  THE  SCREW. 

95.  The  power  is  to  (he  weight,  which  is  to  be  raised,  as  the 
distance  between  two  threads  of  the  screw,  is  to  the  Circumference 
of  a  circle  described  by  the  power  applied  at  the  end  of  the  lever. 

Rule. 

Find  the  circumference  of  the  circle  described  by  the  end  of  the 
lever;  then,  as  that  circumference  is  to  the  distance  between  the 
spiral  threads  of  the  screw;  so  is  the  weight  to  be  raised,  to  the 
power  which  will  raise  it,  abating  the  friction,  which  is  not  propor- 
tional to  the  quantity  of  surface ;  but  to  the  weight  of  the  incum- 
bent part ;  and,  at  a  medium,  £  part  of  the  effect  of  the  machine 
is  destroyed  by  it,. sometimes  more  and  sometimes  lew. 
s  <  There  is  a  screw,  whose  threads  are  an  inch  asunder •  the  lever 
by  which  it  is  turned  30  inches  Jons/,  and  the  weight  to  be  raised  a 
ton,  or  2240ft :  What  power  or  force  must  be  applied  to  the  end  of 
the  lever,  sufficient  to  turn  the  screw — that  is>  to  raise  the  weight. 

The  lever  being  the  semidiaineter  of  the  circle,  the  diameter  is 
60  inches  ;  then,  3- 141 6X60=1 88*496  inches,  the  circumference  : 

in.  in.        lb.  lb. 

Therefore,  as  168  496  :  1  ::  2240  :  11  88,  Ans. 

96.  Let  the  lever  be  30  inches,  (the  circumference  of  which  is 
found  to  be  188  496)  the  threads  1  inch  asunder,  aod  the  power 
1 1  88ft  :  Required  the  weight  to  be  raised  ? 

in.    ,  iu.  lb.  lb. 

As  1  :  180-496  ::  11-88  :  2210  nearly,  Ans. 
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97.  Let  the  weight  be  2240ft,  the  gower  11-8816,  and  the  lever 
30  inches  :  Required  the  distance  between  the  threads  ? 

lb.         lb.  m.  in. 

As  2240  :  11-88  ::  288-496  :  1  nearly,  Ans. 

98.  Let  the  power  be  11 -88 Ik,  the  weight  2240ft,  and  the  thread* 
an  inch  asunder,  to  find  the  length  of  the  lever. 

lb.         lb.        in. ,  in. 
As  11-88  :  2240  .*:  1  :  188  5;  then,  an  355  :  113  ::  188*5  :  60 
inches  nearly,  the  diameter,  and  60-=~2=30  inches,  Ans. 

99.  Suppose  one  of  those  meteors,  called  fire  balls,  to  move  par- 
allel to  the  earth's  surface,  and  50  miles  from  it,  at  the  rate  of  20 
miles  per  second :  In  what  time  would  it  move  round  the  earth  ? 

The  Earth's  diameter  is  7964  English  miles;  then,  79644-50x2= 
8064=the  diameter  of  the  circle  described  by  the  ball.  Then, 
8064X3  1416=25333*8624  miles, its  circumference, and  25333-8624 
-7-20=1266-69312  seconds=21'  6"  44w  35w  13""'  55"""  12"'"",  Ans. 

100.  Sound,  uninterrupted,  moves  about  1142  feet  in  a  second: 
How  long,  then,  after  firing  a  cannon  at  Newburypart,  before  it  will 
be  heard  at  Ipswich,  estimating  the  distance  at  10  miles  in  a  right 
line? 

10  miles=52800  feet,  and  5280a*-1 142=46Jf  f  seconds,  Ans. 

101.  In  a  thunder  storm  I  observed  by  my  clock  that  it  was  6 
seconds  between  the  lightning  and  thunder  :  at  what  distance  was 
the  explosion  ?  1 142x6=6852feet=l      miles,  Ans. 

102.  Tabes  may  be  made  of  gold,  weighing  not  more  than  at  the 
rate  of  of  a  grain  per  foot :  What  would  be  the  weight  of 
such  a  tube,  which  would  extend  across  the  Atlantic^  from  Boston 
to  London,  estimating  the  distance  at  1000  leagues? 

1000x3=3000  miles,  and  3000x5280=15840000  feet,  and 
15840000XT*Vy=9747A&r-  or  rather,  1ft  8oz.  6pwt.  3&gr.  Ans. 

103.  The  mean  distances  of  the  Planets  from  the  Snn,  in  English 
miles,  are  as  follow:  vie.  Mercury  36686617*5 ;  Venus  68552135-83; 
Earth  94772980;  Mars  144404783*334  Jupiter  492912533-33  ;  Sat- 
urn 908957657-5 :  Now,  as  a  cannon  ball,  at  its  first  discbarge,  flies 
about  a  mile  in  8  seconds,  and  sound  1142  feet  in  a  second  :  fn 
what  time,  at  the  above  rate,  would  a  bullet  pass  from  the  Earth  to 
the  Sun  ?  and  sound  move  from  the  Sun  to  Saturn  ? 

9477S9/80X8"=758 1 83840=24years,  1 5  days,  6  hours,  27  minutes, 
20  seconds,  for  the  passage  of  the  Ball.    And  903957657-5x5280= 
.4772096431600  feet,  and  477289643 1600-r 1142=132  years,  192 
days,  21b.  42m.  21ff  $s.  sound  passing  from  the  Sun  to  Saturn,  Ans. 

104»  Light  passes  from  the  Sun  to  the  Earth  in  8*2  minutes  :  In 
what  time  would  it  pass  from  the  sun  to  the  Georgiutn  Sidus,  it 
being  1803930416-66  English  miles  ? 

As  94772980  :  8-2  ::  1803930416-66  :  2h.  36m.  4"  50"',  Ans. 
105.  The  Sun's  diameter  is  883217  56  English  miles  ;  Jupiter's 
is  89170-81  ;  Saturn's  79042-35;   Georgium  35109;  Mercury's 
3222-48;   Venus'  7687-85;  Earth's  7964-12;   Alars'  4189  69  ; 
A  3 
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and  the  Moon's  2180  :  Required  the  comparative  magnitude  be 
tween  each  of  those  bodies  and  the  Earth? 

1363724 


883217-58X883217-58X8832L7-58 


89170-81  X  89170  81 X  89170-81 


97042-35  X  97043-35  X  97042-35 
35109     X  35109     X  35109 


f-7964- 1 2  X  7964- 12  X  7964- 12= 


1402-85 


99-57 

/  3222'48X  3222-48  X3222-48=93'1*  \ 

7^i9v7QfiA  i9v7QfiJ.|^-  )  ™*7-85X  7687-85X7687-85=  l'll  f  - 
7964-12X7964  12X7%4  U-  <  4180  69x 41 89-69 X4189'69==  6  86  (  l99a' 

\     2180  X  2180     X  2180    =48-74  7 
N.  B.  The  above  diameters  and  mean  distances  in  English  miles 
answer  to  the  same  in  geographical  miles,  as  they  were  deduced 
from  observations  on  the  transits  of  Venus  over  the  Sun  in  176! 
and  1769. 

106.  Suppose  the  density  of  the  Moon  464,  and  that  of  the  Earth 
392-5  :  Required  the  proportion  between  the  quantity  of  matter  in 
the  Earth  and  in  that  of  the  Moon,  allowing  the  Earth's  diameter 
to  be  7964-12,  and  the  Moon's  2180  miles,  and  supposing  the  Earth 
a  complete  sphere,  which,  however,  it  is  not? 

7964- 1 2  X  7964  •  1 2  X  7964  •  1 2  X  392-5 
There  is  -£780     X2180     X464  =41**4  tirte9  the 

quantity  of  matter  in  the  Earth  that  there  is  in  the  Moon  ;  or,  the 
Earth's  weight  is  so  many  times  that  of  the  Moon. 

107.  The  mean  diameter  of  the  Earth's  orbit,  (or  annual  path 
round  the  Sun)suppoaiiig  it  a  circle,  is  in  English  miles  190437141*7: 
Required  its  mean  motion,  (or  the  space  through  which  it  moves 
in  its  orbit,)  per  minute  ? 

190437141-7X3  1 116=598277324-36  miles  in  circumference; 
then, 

Days. 

As  365-25  :  598277324-36  ::  1'  :  U37  49  miles,  An*. 
N.  B.  The  Earth's  diurnal  motion  round  its  axis  is  17J  miles  per 
minute,  at  the  equator. 

0£  THE  SPECIFICK  GRAVITIES  OF  BODIES. 

The  ffpectfick  gravities  of  bodies  are  as  their  densities,  or  weights, 
bulk  for  bulk ;  thus,  a  body  is  said  to  have  two  or  three  times  the 
specifick  gravity  of  another,  when  it  contains  two  or  three  times 
as  much  matter  in  the  same  space. 

A  body,  immersed  in  a  fluid,  will  sink,  if  it  be  heavier  than  its 
bulk  of  the  fluid.  If  it  be  suspended  therein,  it  will  lose  so  much 
of  what  it  weighed  iu  the  air,  as  its  bulk  of  the  fiord  weighs. 
Hence,  all  bodies  of  equal  bulk,  whjch  will  sink  in  fluids,  lose  equal 
weights  when  suspended  therein,  and  unequal  bodies  lose  in  pro- 
portion to  their  bulks. 

The  hydrostotick  balance  differs  very  little  from  a  common  bal- 
ance that  is  nicely  made  ;  only  it  has  a  hook  at  the  bottom  of  each 
scale,  on  which  small  weights  may  be  hung  by  horse  hairs,  so  that 
a  body  suspended  by  the  hair,  may  be  immersed  in  water  without 
wetting  the  scales. 
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How  to  find  the  Specifick  Gravities  of  Bodies. 

If  the  body,  thus  suspended  under  the  scale,  at  one  end  of  the 
balance,  be  first  counterpoised  in  air  by  weights  in  the  opposite 
scale,  and  then  immersed  in  water,  the  equilibrium  will  be  imme- 
diately destroyed ;  then,  if  as  much  weight  be  put  into  the  sc^le, 
to  which  the  body  is  suspended,  as  will,  restore  the  equilibrium, 
(without  altering  the  weights  in  the  opposite  scale)  that  weight, 
which  restores  the  equilibrium,  will  be  equal  to  a  quantity  of  water 
as  big  as  the  immersed  body  ;  and  if  the  weight  of  the  body  in 
air  be  divided  by  what  it  loses  in  water,  the  quotientwill  shew  how 
much  thai  body  is  heavier  than  its  bulk  of  water.  Thus,  if  a  guin- 
ea suspended  in  air,  be  counterbalanced  by  129  grains  in  the  oppo- 
site scale,  and  then,  upon  being  immersed  in  water,  it  becomes  so 
much  lighter  as  to  require  7J  grains  to  be  put  into  the  scale  over 
it,  to  restore  the  equilibrium,  it  shews  that  a  quantity  of  water,  of 
equal  bulk  with  the  guinea,  weighs  7*25  grains  ;  by  which  divide 
129  (the  weight  of  the  guinea  in  air)  and  the  quotient  will  be 
17*793  ;  which  shews  that  the  guinea  is  17*793' times  as  heavy  as 
its  bulk  of  water. 

Thus  may  any  piece  of  gold  be  tried,  by  weighing  it  first  in  air, 
and  then  in  water ;  and  if,  upon  dividing  the  weight  in  air  by  the 
loss  in  water,  the  quotient  comes  out  17-793,  the  gold  is  good  :  If 
the  quotient  be  18,  or  between  18  and  19,  the  gold  is  very  fine  : 
but  if  it  be  less  than  17,  the  gold  is  too  much  alloyed  by  beiog  mix- 
ed with  some  other  metal. 

If  silver  be  tried  in  this  manner  and  found  to  be '11  times  as  hea- 
vy as  water,  it  is  very  fine  :  If  it  be  10£  times  as  heavy,  it  is  stands 
ard  ;  but  if  it  be  of  any  less  weight  compared  with  water,  it  is  mix- 
ed with  some  lighter  metal,  such  as  tin,  &c. 

If  a  piece  of  brass,  glass,  lead,  or  silver,  be  immersed  and  sus- 
pended in  different  sorts  of  fluids,  the  different  losses  of  weight 
therein  will  shew  how  much  heavier  it  is  than  it's  bulk  of  the  fluid ; 
that  fluid  being  lightest,  in  which  the  immersed  body  loses  least  of 
its  aerial  weight. 

Common  clear  water,  for  common  uses,  is  generally  made  a 
standard  for  comparing  bodies  by,  whose  gravity  may  be  represent- 
ed by  unity,  or  1,  or,  in  case  great  accuaracy  be  required,  by  1*000, 
where  3  cyphers  are  annexed  to  give  room  to  express  the  ratios 
of  other  gravities  in  larger  numbers  in  the  table.  In  doing  this 
there  is  a  twofold  advantage  ;  the  first  is,  that,  by  this  mean  the 
specifick  gravities  of  bodies  may  be  expressed  to  a  much  greater 
degree  of  accuracy.  The  second  is,  that  the  numbers  of  the  Ta- 
ble, considered  as  whole  numbers,  do  also  express  the  ounces 
Avoirdupois  contained  in  a  cubick  foot  of  every  sort  of  matter  there- 
in specified  ;  because  a  cubick  foot  of  common  water,  is  foond  by 
experiment  to  weigh  very  nearly  1000  ounces  Avoirdupois,  or  62£ 
pounds. 
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A.  TABLE 

o*  T0irspxcmcs  gravities  op  several  solid  and  fluid  bombs;  WBAr 

THE  SECOND  COLUMN  CONTAINS  THEIR  ABSOLUTE  WEIGHT,  AND  THILTm&ft 
THEIR  RELATIVE  WEIGHT,  IN  AVOIRDUPOIS  OUNCES. 


A  Cubick  Foot  of 


lAbso.  Rela. 
\  wt.  wt. 


A  Cubick  Foot  of 


jAbso.l  Rela. 
i  wt.  |  wt. 


Platina  rendered  mal-  ] 
leable  aud  hammered  j 
Very  fine  Gold     -  - 
Standard  Gold     -  - 
Guinea  Gold    -   -  - 
Moidore  Gold  -  -  - 
Quicksilver  -   -   -  • 
Lead    -   -   -   "  - 
Fine  Silver      -   -  - 
Standard  Silver  -  - 
Rose  Copper     -   -  - 
Copper  -  -   -   •  - 
Plate  Brass  -   -   -  - 

Steel  

Cast  Brass   -   -   -  - 

Iron  - 

Block  Tin    -  -   -  . 
Cast  Iron       -  -  - 
Lead  Ore     -   -  -  ■ 
Copper  Ore    -   -  - 
Diamond     .   .   .  . 
Crystal  Glass  -   -  * 
White  Marble       -  . 
Black  Marble  -   -  - 
Rock  Crystal    -  - 
Green  Qlass     -  - 
Clear  Glass    -   -  - 
Flint  -  - 
Paving  -  - 
Cornelian 
Free  -   -  - 


Stone* 


20170 

19637 
18888 
17793 
17140 
13600 
11326 
H1087 
10535 
9000 
8843 
8000 
7852 
7850 
7645 
7321 
7136 
6800 
3775 
3400 
3160 
2707 
2704 
2658 
2620 
2600 
2582 


f20-170 

19-637 
18-888 


Brick    -  .   - 

Liver  Sulphur   -  - 
Nitre     -   -   -   -  - 
Alabaster  -   -   -  - 


17-793tory  Ivory  -   -  - 


17-140 


Brimstone 


6-800 
3'775 
3-400 
3-150 
2-707 


13*600  Solid  subs,  ef  Gun  Pow. 
11-325 
11087 
10-535 
9-000 
8-843 
8000 
7-852 
7-850 
7-645 
7>321 


Alum 

Ebony     -  - 
Human  Blood 
Amber     -  - 
Cow's  Milk 
Sea  Water  - 
Pure  Water 
Red  Wine  - 
Oil  of  Amber 
Proof  Spirits  - 


7-133  Dry  Oak . 


Olive  Oil  -    -   -  r 
Loose  Gun  Powder.  - 
Spirits  of  Turpentine 
Alcohol  or  Pure  Spirit 
Elm  and  Ash  - 


2-658 
2620 
2-600 
2-582 
25701  2-570 


2*704  Oil  of  Turpentine  - 


2568 

2352 


2-568 
2352 


Dry  Crab  Tree 
jEther-   -   -   -  - 
White  Pine     -    -  - 
Sassafras  Wood  -  - 
Cot*     -   -   -   -  • 
Common  Air  -  -  - 

Inflammable  Air  - 


2000 

2-000 

2000 

2-000 

1900 

1-900 

1875 

1-875 

1825 

1-825 

1800 

1-800 

1745 

1*745 

1714 

1-714 

1117 

1-117 

|054 

1*064 

]030 

1-090 

1030 

1-030 

1030 

1-030 

1000 

1-000 

993 

0-993 

y  to 

925 

0-965 

925 

0-925 

013 

0-913 

872 

0-872 

864 

0-864 

850 

0-8*0 

800 

0-800 

77<3 

0-772 

765 

0765 

732 

0-732 

§69 

0-569  * 

482 

0*4*2 

840 

0-240 

0-00012 

The  use  of  the  Table  of  Specifick  Gravities  will  best  appear  by 
several  Ciamples. 

Horn  to  discover  the  quantity  of  adulteration  in  mefalg. 

Suppose  a  body  be  compounded  of  gold  and  silver,  and'  it  be 
required  to  find  the  quantity  of  each  metal  in  the  compound. 

First,  find  the  Specifick  gravity  of  the  compound,  by  weighing  it 
.in  air  and  in  water,  and  dividing  ks  aerial  weight  by  what  it  loses 
thereof  in  water,  and  the  quotient  wit!  shew  its  specifick  gravity, 
or  how  many  times  heavier  it  is  than  its  bulk  of  water.  Then,  sub* 
tract  the  specifick  gravity  of  silver  (found  in  the  Table)  from  that 
of  the  Compound,  and  the  specifick  gravity  of  the  compound  from 
that  of  the  gold  :  the  first  remainder  will  shew  the  hulk  of  gold, 
and  the  latter,  the  bulk  of  silver  in  the  whole  compound ;  and  if 
these  remainders  be  multiplied  by  the  respective  specifick  gravi- 
ties, the  products  will  shew  the  proportional  weights  of  each  met- 
al in  the  body. 
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'  Suppose  the  specifick  gravity  of  the  compounded  body  be  14  ; 
that  of  standard  silver  (by  the  Table)  is  10-535,  and  that  of  standard 
gold  18*888  ;  therefore,  10-535  from  14,  remains  3  465,  the  pro- 
portional bulk  of  the  gold  in  the  compound ;  and  14  from  18*888, 
remains  4*888,  the  proportional  bulk  of  silver  in  the  compound  : 
then,  18*888,  the  specifick  gravity  of  gold,  multiplied  by  the  first 
remainder  3*465,  produces  65*447  for  the  proportional  ifeight  of 
gold  ;  and  10  535,  the  specifick  gravity  of  silver,  multiplied  by  the^ 
last  remainder,  produces  51*495  for  the  proportional  weight  of  sil- 
ver in  the  whole  body:  So  that  for  every  65*447  ounces  or  pounds 
of  gold,  there  are  51*495  ounces  or  pounds  of  silver  in  the  body. 

Hence  it  is  easy  to  know  whether  any  suspected  metal  be  genu- 
ine, or  alloyed  or  counterfeit,  by  finding  how  much  heavier  it  is  than, 
its  balk  of  water,  and  comparing  the  same  with  the  Table  ;  if  they 
agree,  the  metal  is  good ;  if  they  differ,  it  is  alloyed  or  counterfeited* 

*  How  to  try  Spiritous  Liquors. 

A  cubick  inch  of  good  brandy,  rum,  or  other  proof  spirits,  weighs 
$34  grains ;  therefore  if  a  true  inch  cube  of  any  metal  weighs  234 
grains  less  in  spirits  than  in  air,  it  shews  the  spirits  are  proof:  If 
it  lose  less  of  its  aerial  weight  in  spirits,  they  are  above  proof ;  if  it 
lose  more,  they  are  under  proof ;  for,  the  better  the  spirits  are, 
the  lighter  they  are,  and  the  worse,  the  heavier. 

Or,  let  any  solid,  of  sufficient  specifick  gravity,  be  weighed  first 
hi  air,  then  in  water,  and  then  in  another  liquid  ;  from  its  weight 
m  the  air  take  its  weight  in  water,  and  the  remainder  is  the 
weight  of  its  bulk  of  water.  From  its  weight  in  air  take  its 
*fveight  in  the  other  liquid,  and  the  remainder  is  the  weight  of  the 
same  quantity  of  that  liquid.  Divide  the  weight  of  this  quantity  of 
liquid  by  the  weight  of  the  same  quantity  of  water,  and  the  quotient 
will  be  the  specifick  gravity  of  the  liquid. 

All  bodies  expand  with  heat  and  contract  with  cold  ;  but  some 
more,  and  some  less  than  others  :  therefore  the  specifick  gravities 
of  bodies  are  not  precisely  the  same  in  summer  as  in  winter. 

The  four  following  Problems,  relating  to  spirilous  liquors,  are 
wrought  by  Alligation. 

108.  What  proportion  of  rectified  spirits  of  wine  must  be  mixed 
with  water,  to  make  proof  spirit,  the  specifick  gravity  of  the  recti ^ 
fied  spirits  being  850,  that  of  proof  spirit  926,  and  of  water  1000? 

D25  £  '!JJS)JJ  |  Or  equal  measures. 

109.  What  proportional  weight  of  rectified  spirits  of  wine  and 
water  must  be  mixed,  to  make  proof  spirit,  the  specifick  gravities, 
as  before?  1000  20 

Aos.  ,  or  as  20  to  17. 

850  IT 

110.  What  is  the  specifick  gravity  of  best  French  brandy,  coo~ 
sisting  of  5  parts,  measure,  of  rectified  spirits  of  wine*  and  3  parts 
water? 
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850x5=4250 
1000x3=3000 

5+3=  8  )  7250 

906-25=specifick  gravity. 

111.  A  retailer  has  30  gallons  of  rum,  whose  specifick  gravity 
is  900 :  How  touch  water  must  he  add  to  reduce  it  to  standard 
proof  ? 

nor  S  1000^25  \  g.  rum.  g.  wat.  g.  rum.  g.  wat. 

I  900/75  $  As  75    :    26    ::    30    :    10  to  be  added. 

112.  The  cubick  inch  of  common  glass  weigh?  about  1*36ozs 
Troy  :  ditto  of  salt  water  -5427oz.  ditto  of  brandy  *48927oz.  Sup- 
pose then,  a  seaman  has  a  gallon  of  brandy  in  a  bottle,  which 
weighs  4|ft  Troy,  out  of  water,  and  to  conceal  it,  throws  it  over- 
board into  salt  water :  Pray,  will  it  sink  or  swim,  and  by  how  much 
is  it  heavier  or  lighter  than  the  same  bulk  of  salt  water  ? 

64 

4ift=54oz. —weight  of  bottle  =39*7059  cub.  in.  in  the  bottle. 

1  36 

Add  231-        =do.  in  the  brandy. 


270.7059=ditto  in  both. 
Then,  270  7059X'5427=l46-912oz.=weigbt  of  salt  water  occu- 
pied by  the  bottle  and  brandy.  And  -48927  (=weight  of  a  cu- 
bick inch  of  brandy)  X231=l  1302+oz.  and  1 13  02+54— 167  02oz, 
=weight  of  the  bottle  and  brandy.  From  this  take  the  weight  of 
the  salt  water,  viz.  146-192oc.  Ans.  Supposing  the  bottle  full,  it  is 
20-lloz.  heavier  than  the  same  bulk  of  salt  water,  and  therefore 
will  sink. 

Given  the  weight  to  be  raised  by  a  balloon  f  to  find  it$  diameter. 

Rule. 

1.  As  the  specific  difference  between  common  and  inflammable 
air,  is  to  one  cubick  foot :  so  is  any  weight  to  be  raised,  to  the  cu- 
bick feet  contained  in  the  balloon. 

2.  Divide  the  cubick  feet  by  -5236,  and  the  cube  root  of  the 
qnotiettt  will  be  the  diameter  required,  to  balance  it  with  common 
air ;  but,  to  raise  it,  the  diameter  must  be  somewhat  greater,  or 
the  weight  somewhat  less. 

113.  I  would  construct  a  spherical  balloon,  of  sufficient  capacity 
to  ascend  with  4  persons,  weighing,  one  with  another,  160&,  and 
the  balloon  and  a  bag  of  sand  weighing  60fl> :  Required  the  diame- 
ter of  the  balloon  ? 

By  the  Table  of  Specifick  Gravities,  page  368, 1  find  a  cubick 
foot  of  common  air  weighs  1*25  ouoces  Avoirdupois,  and  a  cubick 
foot  of  inflammable  air  -12  of  an  ounce  Avoirdopois;  there/ore, 
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li>      i  ft     ft  oz. 

125—  12=113oz.  difference.   And  160x4+60=700=11200. 
oz.  cab.  foot.  oz.     cub.  feet.  3  9911*5044 

As*  MS  :  1  ::  11200  :  9911-5044.  And  ^  =26.65  feet, 

•5236  [Ans. 

Given  the  diameter  of  a  balloon,  to  find  what  weight  it  is  capable  of 

raising. 

Rule. 

1.  Multiply  the  cube  of  the  diameter  by  -5236,  and  the  product 
wilt  be  the'content  in  cubic  feet. 

2.  As  one  cubick  foot  is  to  the  specifick  difference  between  com- 
mon and  inflammable  air ;  so  is  the  content  of  the  balloon  to  the 
weight  it  will  raise. 

114.  The  diameter  of  a  balloon  is  26-65  feet :  What  weight  is 
it  capable  of  raising  ? 

26-65x26-65X26-65x-5236=991 1-4+cubick  feet.  And 
cub.  Coot. .      oz.         cub.  feet.  oz. 
As  1    :    M3  ::  99114+  :  1 1 199  882=700*  nearly. 
If  the  magnitude  of  any  body  be  multiplied  by  its  specifick  gra- 
vity, the  product  will  be  its  absolute  weight. 

115.  What  weight  of  lead  will  cover  a  house,  the  area  of  whose 
roof  is  6000  feet,  and  the  thickness  of  the  lead  Tfy  of  a  foot  ? 
6000x^=50  cub.  feet,  and  its  specifick  gravity  11325X50= 

tons.  cwt.  qrs.  lbs.  oz. 

566250  ounces=15    15    3    26    10  Ans. 

.  * 

To  find  the  magnitude  of  any  thing  when  the  weight  is  known. 

Divide  the  weight  by  the  specifick  gravity  in  the  Table,  and  the 
quotient  will  be  the  magnitude  sought. 

116.  What  is  the  magnitude  of  several  fragments  of  clear  glass, 
whose  weight  is  13  ounces  ? 

13-~2600=-005  of  a  cubick  foot,  and  •005X1728=8.640  cubick 
inches,  Ans. 

Having  the  magnitude  and  weight  of  any  body  given,  to  find  its  spe- 
cifick gravity. 

Divide  the  weight  by  the  magnitude,  and  the  quotient  will  be 
the  specifick  gravity. 

117.  Suppose  a  piece  of  marble  contains  8  cnbick  feet,  and  weighs 
1353£ft  or  21656  ounces  :  What  is  the  specifick  gravity  ? 

21656~-8=2707  the  specifick  gravity  required,  as  by  the  Table. 

To  find  the  quantity  of  pressure,  against  the  sluicd  or  bank,  which  pens  ' 

water. 

Multiply  the  area  of  the  sluice,  under  water,  by  the  depth  of  (be 
centre  of  gravity,  (which  is  equal  to  half  the  depth  of  the  water)  in 
feet,  and  that  product  again  by  62J  (the  number  of  pounds  Avoir* 
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dupots  io  a  cubick  foot  o(  fresh  water)  or  by  64*4Ife  (the'Avoirdt- 
poia  weight  of  a  cubick  foot  of  salt  .water)  aod  the  product  will  be 
the  number  of  pounds  required. 

118.  Suppose  the  length  of  a  sluice  or  Aootn.  be  30  feet,  the 
width  at  bottom  4  feet,  and  the  depth  of  the  water  4  feet;  what  is 
the  pressure  against  the  side  of  the  sluice  ? 

30X4=120  feet  the  area  of  the  bottom,  and  130X2  (the  depth 
of  the  centre  of  gravity)  gives  240  cubick  feet,  and  240X62  5= 
1 5000ft =6T.  13cwt.  3qrs.  20%  Anst 

The  perpendicular  pressure  of fluids  on  the  bottoms  of  vessels  is  estimat- 
ed by  the  area  of  the  bottom  multiplied  by  the  altitude  of  ike fluid. 

1 19.  Suppose  a  vessel  3  feet  wide,  5  feet  long,  and  4  feet  high, 
what  is  the  pressure  on  tlje  bottom,  it  being  filled  with  water  to  the 
torim?  ' 

3X5=15  square  feet,  the  area  of  the  bottom,  and  15X4=60 
cubick  feet,  and  60X62«5=3750ft=33  cwt  1  qr.  26ft. 

THE  USE  OF  THE  BAROMETER. 

The  Barometer  is  so  formed,  that  a  column  of  quicksilver  is  sap* 
ported  within  it  to  such  a  height  as  to  counterbalance  the  weight  of 
«  column  of  air,  of  an  equal  diameter,  extending  from  the  barome- 
ter to  the  top  of  the  atmosphere. 

120.  At  the  surface  of  the  earth,  the  height  of  this  column  of 
quicksilver  is,  at  an  average,  almost  30  inches  ;  when  the  barom- 
eter is  at  that  height;  what  is  the  pressure  of  atmosphere  en  a 
square  foot,  and  on  the  surface  of  a  man's  body,  estimated  at  14 
square  feet  ? 

As  the  cubick  foot  of  quicksilver  is  13600  ounces,  Avoirdupois, 
and  as  the  height  in  the  barometer,  is  2-5  feet,  therefore  13600x2*5 
=34000  ounces,  =2125  pounds  on  a  square  foot ;  and  2125X14= 
29750  pounds  on  a  man's  body. 

121.  If  the  mercury  in  a  barometer,  at  the  bottom  of  a  tower,  be 
observed  to  stand  at  30  inches,  and,  on  being  carried  to  the  top  of 
it,  be  observed  at  29*9  inches  :  What  is  the  height  of  the  lower? 

Divide  13600,  the  specifick  gravity  of  quicksilver,  by  1-25,  the 
specifick  gravity  of  air,  and  the  quotient  will  be  the  height  of  the 
lower,  in  tenths  of  an  inch. 

13600  10880 

—  =1089,0  tenths,  and  =1088  inch.=90$  feet  Ans. 

V25  -  10 

The  number  of  feet,  in  height,  of  the  atmosphere,  corresponding 
with  ,V  of  an  inch  orr  the  barometer  is  variable,  depending  on  the 
temperature  and  density  of  the  atmosphere. 

The  variation,  depending  on  the  temperature,  is  shewn  in  the  fol- 
lowing TaWe,  calculated  for  every  5  degrees,  from  32  to  80,  Fahren- 
heit's Thermometer,  from  whence  it  may  be  easily  calculated,  for 
the  intermediate  degress  by  allowing      of  a  foot  lor  tach  degree* 
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TABLE, 
•  Untax*.  Ffeet.. 


32° 

86-0-6 

35 

87-49 

40 

86*54 

45 

89-60 

50 

9066 

55 

91-72 

60 

92-77 

65 

93-82 

70 

94-8B 

75 

9593 

80 

96-99 

The  altitude,  tiros  found;  will  be  to  the  altitude  cor- 
rected for  the  density  of  the  air,  inversely,  as  the) 
mean  height  of  <he  barometer,  at  the  two  stations*  it 
to  30  inches  ;  therefore, 

Rule.— -Multiply  the  mean  height  corresponding 
to  the'  mean  temperature  of  the  two  barometers 
(found  in  the  Table)  by  the  tenths  of  an  inch  in  the> 
difference  of  the  twtf  barometers,  and  this  prodnct  by 
30 ;  divide  this  last  product  by  the  mean  height  of 
the  two  barometers,  and  the  quotient  will  be  the  an- 
swer, or  height  required,  with  the  errour  of  a  few 
feet  only,  if  the  height  be  less  than  a  mile.* 


122.  At  the  first  station,  suppose  the  barometer  to  stand  at  29, 
and  the  thermometer  at  60;  at  the  second  station,  the  barometer 
at  23,  and  the  thermometer  at  40 :    What  is  the  height  of  the  2d 
Station  or  the  distance  between  the  two  places  of  observation  ? 
Barometer. 

Add  5  ^int  8tat'on 
f       {  Second  station  =28 

i  sum=28-5=mean  height  of  the  two  barometers. 

29  ; 

/  *  28  ' 

Difference^  1=10  tenths  of  an  inch. 
Thermometer* 
First  station  =66 
Second  station  =40 

;  •,  •  ,  ' 

. .       .  50=meaq  height  of  the  two  thermometers,  against 

which,  in  the  Table  yon  will  tmd  90*66,  the  . mean  temperature  of 
tfie  two  barometers.  Now,  according  to  the  rule  90  66x10x30— 
28-6=954-3  feet,  the  Answer,  nearly. 


*  Irth  s=  mean  height  of  the  barometer  at  its  two  stations,  (or  of  two  barom- 
eters, one  at  each  station)  in  inches ;  d  =  difference  of  the  two  barometers  in 
tentht  of  an  inch ;  and  n  =  number  from  the  Table  answering  to  the  mean  tern- 

;  30<tn 
peratnre  of  the  two  thermometers  accompanying  the  barometer,  then — = the 

h 

altitude  rebutted  nearly.  . 
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OF  THE  VALUE  OF  COIN& 


The  Act  of  Congress  of  April  29,  1816,  regulating  the  currency 
within' the  United  States  of  the  gold  coins  of  Great  Britain,  France, 
kc.  enacted, 

,  That,  of  the  gold  coins  of  Great  Britain  and  Portugal, 
27  grs.=100  cents,  or  1  pwt.=*88|  cetits ; 
Of  France,  27£grs.=  do.  do.  =87|  do. 

Spain,    28£grs.=  do.  do.  =84  do. 

Crowns  of  France,  weighing  449grs.=l  lOcents,  or  loz.=117e. 
Five  franc  pieces,  weigtiing  386grs.=93-3  cts.  or  loz.==116cti. 
The  Spanish  doHar,  weighing  not  less  than  415grs.=100  cents* 
The  Federal  dollar  is*  to  be  of  the  weight  and  parity  of  the 
Spanish  dollar;  but,  it  is  to  weigh  416gis.  and  to  contain,  371fgrs. 
of  pure  silver. 

The  pound  Sterling  of  England  is  #4-44  in  the  United  Slates. 
The  dollar  is  reckoned,  therefore,  at  four  shillings  and  six  peoce 
Sterling;  but  in  1820,  four  shillings  and  six  pence  of  English  silver 
coin  contained  only  363Jgrs.  of  pore  silver,  being  8gr*.  less  than  it 
contained  in  the  Federal  dollar. 

One  pound  Troy  weight  of  Standard  Gold  in  England,  contains 
5280grs.  of  pure  gold,  and  is  coined  into  £46  14s.  6d.  or  11214 
pence.    Hence  a  pound  sterling  contains  1 13  0016gre  of  pure  geld. 

The  Eagle  contains  247-5grs.  of  pure  gold,  and  hence  the  pound 
sterling  is  worth  in  gold  $4  56*572,  and  hence  the  dollar  is  worth 
in  English  gold  4s.  4-5656d. 

One  pound  Troy  of  Standard  silver  in  England  contains  5328grt. 
erf  pure  stiver,  and  is  coined  into  66  shillings  or  792  pence.  As  the 
dollar  contains  37J  jgrs.  of  pure  silver,  the  dollar  is  worth  in  Eng- 
lish silver  4s.  7  1858d. 

In  a  pound  sterling,  there  is  1G14  545grs.  of  pure  silver,  which 
is  equal  in  silver  fo  y 4-34  8943. 

Taking  the  mean  of  the  values  of  the  dollar  and  (fie  pound  ster- 
ling io  gold  and  silver, 

The  value  of  the  dollar  is  4s  5-875?d.  sterling. 

And  the  value  of  the  pound  sterling  rs  #4-45-733 1. 

This  mean  value  of  the  dollar  and  the  ponnd  sterling  is  very  ©ear 
the  values  at  which  they  are  commonly  estimated. 

[See  <%  Report  of  the  Secretary  of  State  upon  Weights  and  Meas- 
ures/' appendix  C.  to  Congress,  Feb.  T82I.] 

The  standard  price  of  gold  in  England,  is  £3  17s.  fOJd.  an  oz! 
and  of  silver  5s.  2d.  an  oz.  The  standard  weight  of  the  EriglisH 
guinea  is  5pwt.  9§£rs. ;  but  it  usually  weighs  5pwt.  8grs. 

The  standard  coin  of  France  is  to  contain  one  tenth  of  alloy,  and 
the  standard  value  of  gold  to  silver  is  lfr  to  i. 
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The  following  Tables  are  calculated  according  to  the  value  o( 
Foreign  Gold  established  by  act  of  Congress,  April  29,  1816. 


TABLE  I. 


TABLE  II. 


Value  of  English  and  Portuguese 
Gold,  in  dollars,  cents,  and  mills, 
throughout  the  United  States. 


Gr. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Cts.  m, 
3  7 
7  4 
11  1 
14  8 
18*  0 
22  2 
25  9 
29  6 
331  0 
37  0 


40 
44 


48  1 
51  8 
55  5 
59i  0 
63  0 
66|  0 
70  4 
74  0 
77a  0 
8)1  0 
85  2 


Pwto. 

1 

2 

r> 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

loz. 


$  cts. 
0  88f 


77} 
66| 
55 
44 

33i 
32 


11 
0 

8  89 

9  77a 

10  66 

11  551 

12  44 

13  33l 

14  22 

15  11 

16  0 

16  89 

17  77| 


Note.  88$  cents, 
the  value  of  1  pen- 
ny-weight of  Eng. 
and  Portugs.  Gold. 


Value  of  French  Gold,  in  dolls,  cents, 
and  mills,  in  the  United  States. 


Gr. 

Cts.  m. 

1 

3  6rV 

2 

7  3 

3 

10  9 

4 

14  5r*T 

5 

18  2 

6 

21  8 

7 
8 

25  4J>T 
29  1 

9 

32  7A 

10 

11 

40  0 

12 

43  6T«T 

13 

47  3 

14 

50  9 

15 

54  51 

16 

58  2 

17 

61  8 

18 

^  4" 

19 

69  1 

20 

72  7 

21 

76  3fr 
80  0 

22 

23 

83  6/T 

$  Cts. 

0  87J 

1  741 

2  61f 

3  49 

4  36j 

5  23^ 

6  103 
6 
7 


Pwt. 

1 

2 
3 
4 

5  , 

6 

7 

8 

9 
10 
11 
12 
13 

15 
16 
17 
18 
19 
loz. 

AWc.  874  cents 
is  the  ral'ie  of  1 
pwt.  of  Fre  Gold. 


98' 
85} 

8  72J 

9  59} 

10  47 

11  344 

12  211 

13  08j 

13  96 

14  83* 

15  70J 

16  57} 

17  45 


C9N}*-*OCOOO-*JCftCi*ffcGOteN-*OCOOO'*30*Ot4fc&9tei-*:i 


&  §  L 

•  5  ;  * 

C  • 

V*1  '  '  '.    '«   ■    ,  ■  ■■  '■»  r — ,     ».  »  ■  i  m 


s* 
If 


♦4 

w 


&4  TABLES  OF  EXCHANGE. 


Federal 

Money. 


*  c, 
00  1 
00  2 
00  3 
00  4 
0-0  5 


00  b 
0  0  7 
0-0  8 
0-0  9 


0  10 

r  (. 

0-3  0 
0  4  0 

0-5  0 


06  0 
070 
0  8  0 
0-9  0 


N.  Haxnp- 
ahire, 

Massachti- 
setts,R.Ial- 
and,  Con. 
^Virginia. 


New  York 

and 
North  Ca- 
rolina. 


£  ».  d. 

n 

*a 
m 

3  ! 


*A 

*A 

■6» 


1  2  ; 

1  9  2 

2  4  i 

3  0  1 


10  0 

2-0  0 
3*0  0 
40  0 
6  0  0 


6  0  OJ 

80  0 
9-0  0 


3  7 

4  2 

4  9 

5  4 


Jer- 


New 

•*▼» 

sylvan*, 
Delaware, 
and  Mary- 
land. 


FemH South  Caro- 
lina and 
Georgia. 


6  0 
12  0 
18  0 

40 
10  0 


10-0  0 
20*0  0 
30  0  0 
40*0  0 
50-0  0 


60-0  0 
70  0  0 
80-0  0 
90*0  0 


1000 
200*0 
300*0 
40(H) 
500*0 


600'0 
7Q&0 
80P-0 
900*0 
1000-0 


1  16  0 

2  2  0 
2  8  0 
2  14  0 


0  0 
0  0 
0  0 
00 
0  0 


18  0  0 

21  0  0 

24  00 

97  0  0 


30 
60 
90 
120 
150 


0  0 

0  0 

0  0 

0  0 

0  0 


180 
0  210 
0  340 

270 
0  300 


0  0 
0  0 
0  0 
0  0 
0  0 


s.  d. 

H 

Hi 

m 

4  * 


A 

*A 


Hi 

Hi 

m 


1  n 

2  4« 

3  2* 

4  0* 


4  9$ 

6  4} 

7  2* 


8  0 
16  0 
1   4  0 

1  1*0 

2  0  0 


2  8  0 

2  16  0 

3  4  0 
3  12  0 


0  0 
0  0 
0  0 
00 
0  0 


0  0 
0  0 
0  0 

0  0 


40 

80. 
120 
160 
200_ 

240 
280 
320 
360 
400 


0  0 
0  0 
0  0 
0  0 
0  0 


JtV 


9 

1  6 

2  3 

3  0 
3  9 


4.  6 

5  3 

6  0 
6  9 


7  6 
15  0 

2  6 
10  0 
17  6 


2   5  0 

2  12  6 

3  0  0 
3   7  6 


0  0 

0  0 

0  0 

0  0 

0  0 


3  15  0 
7  10  0 
11  5  0 
15  0  0 
18  15  0 


22  10  0 
26  5  0 
30  0  0 
33  15  0 


37  10  0 
75  0  0 
112  10  0 
150  0  0 
187  10  O 


225  0  0 
262  10  0 
300  0  0 
337  10  0 
375   0  0 


*A 

«A 

2  i 


Canada, 
and  Nova-| 
acotia. 


French. 


J6  d. 

i 

i 


3A 
3H 

4if 

6A 


6  )- 

1    4  i 

1  10  ) 

2  4  * 


2    9  j 


3 
4 


«  1 
2  } 


4  8 

9  4 

14  0 

18  8 

1   3  4 


1  8  0 
1  12*  8 

1  17  4 

2  2  0 


2   6  8 

4  13  4 

7   0  0 

9   6  8 

11  13  4 


14   0  0 

16   6  8 

18  13  4 

21    0  0 


23   6  8 

46  13  4 

70   0  0 

93   6  8 

116  13  4 


140   0  0 

133   6  8 

186  13  4 

210  0  0 


233   6  8 


3| 

4* 
H 


6 
1  0 

1  6 

2  0 
2  6 


3  0 

3  6 
-4  0 

4  6 


5  0 
10  0 
15  0 
100 

1    5  0 


£  Sou. 

!  iA 

>  2A 
3  3A 

4  i 

5  * 

6A 

*>A 

10  ^ 

1  1 

1  11 

2  2 
2  12  ^ 


3  3 

3  13  i 

4  4 
4  14  i 


1  10  O 

1  15  0 

2  0  0 

2   5  0 


2  10  0 
5  00 
7  10  0 
10  0  0 
12  10  0 


15  0  0 
17  10  0 
20  0  0 
22  10  0 


25 
50 
75 
100 
125 


0  0 
00 
0  0 
0  0 
00 


150 
175 
200 
225 
250 


0  0 
0  0 
0  0 

e  o 

0  0 


6  5 
10  10 
15  15 
21  0 
26  5 

31  10 
36  15 
42*0 
47  5 

52  10 
105  0 
157  10 
210  0 
262  10 

315  0 
367  ]0 
430  0 
472  10 

525  0 

10:0  0 

1$75  0 

2100  0 

2625  0 

JI50  0 

3675  0 

4200  0 

4725  0 

5250  0 


* 
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N.  Ham. 
Ma». 
R.Island, 
Cob.  and 

Virginia. 


Federal 

Coin. 


s.  d. 
1 


$  Cts. 
0  02J 

004 

O05| 
006|} 

OO84 
0  09}i 

0  ni 
0  121 

o-isf 

0-16A 

016* 

0-  33.1 
050 
066* 
0834 
100 

1-  16-J 
1-33^ 
1-60 
1'66§ 
3-334 
6-66§ 

1000 
13334 
16-66§ 
20  00 
23  331 
26-66| 
30  00 
33-334 
66  66^1 
10000 
133-334 
166-66| 
200  00 
233-331 
266  66| 
300-00 
333-334 
666  66f 
1000  00 
1333-33 
1666-66 


New  York 
and  North 
Carolina. 


N.  Jersey, 
Pennsyl- 
vania, De- 
laware, & 
Maryland 


i     a.  d. 

H 

2j 
4 

? 

6* 

8 

10f 
1  0 

i  n 

1  2} 

1  4 
28 
40 
6  4 
6  8 
80 
9  4 
10  8 

12  0 

13  4 

1  6  8 

2  13  4 

4  00 

5  §8 

6  13  4 

8  00 

9  6  8 
10  13  4 

12  0  0 

13  6  8 
26  13  4 
40  00 
53  6  8 
66  13  4 
80  0  0 
93  6  8 

106  13  4 
120  0  0 
133  6  8 
266  13  4 


400 
533 


00 
6  8 


666  13  4 


.  d. 

n 

Ql 
~2 

3* 
5 

6 
74 
8| 
10 

Hi 
104 
l  if 
l 

26 
3  9 
50 
6 
7 

8  9 
10  0 
II 

12  6 
5  0 
10  0 
3  150 

5  00 

6  50 

7  10  0 

8  15  0 

10  0  0 

11  50 

12  10  0 
25  0  0 
37  10  0 
50  00 
62  10  0 
75  0  0 
87  10  0 

100  0  0 
112  100 
125  0  0 
260  0  0 
375 
500 
625 


1 
2 


S.  Carolina 
and 
Georgia. 


English 
Money. 


1 

2 

3 


0  0  233 


0  0  388 


1 

2 
3 
3 
4 
5 
6 
7 
7 
15 
1) 
6 
2 

3  17 

4  13 

5  8 

6  4 

7  0 
7  15 

15  11 
23  6 
31  2 
38  17 
46  13 
54  8 
62  4 
70  0 
77  15 
155  11 
6 
2 
17 


n 

?• 

n 

H 

4 

1-2 

10f 

8 

? 

8 

2* 
9j 
4 

? 

1« 
8 

2? 

»* 
4 

lOf 

6* 
0 

6* 


8 


0  0  31T  2  2(  300 


9* 


French 
Money. 


£    s.  d. 

2 

4 

H 

3 
3* 

44 

6 
? 

2* 

16 

2  3 
30 

3  9 

4  6 
53 
6  0 

6  9 

7  6 
16  0 
10  0 

50 
00 
15  0 
10  0 
60 
00 
15  0 
10  0 
0  0 
10  0 
0  0 
10  0 
00 
10  0 
00 
10  0 
00 
00 
00 
00 
00 


Lit..  )2k>u. 
Tour.  $  1^ 

i 


i 

2 
3 
3 
4 
5 
6 
6 
7 
15 
22 
30 
37 
45 
62 
60 
67 
75 


lg  250 


225 


375 


f 


4 

5 

ioA 
u 

13 

"A 
i«A 

17  4 
1  15 
12 
10 
7 
5 
2 
0 


2 

3 
4 
5 
6 
7 

7  17  i 

8  15 
17  10 
35  0  . 
52  10 
70  0 
87  10 

105  0 
122  10 
140  0 
157  15 
175  0 


350 
625 
700 
875 
1050 
1226 
1400 
1575 
1750 
3500 
5250 
7000 
8750 
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tables. 


TABLE 

OF  TBI  VALVE  OF  SEVERAL  PUCES  OF  CO  IK,  US  THE  FEDERAL  COW,  AJU> 
THE  SEVERAL  CURRENCIES  OF  THE  ClflTED  STATES. 


N.  Hamp. 

N.  Jersey, 

Federal 

Mass. 

New  York 

Pennsylva- 

S. Carolina 

Coin. 

R.  Island, 

and  North 

nia.  ] 

)ela- 

an 

d 

Con.  and 

Carolina. 

ware  and 

Georgia. 

Virginia. 

Maryland. 

s.  d. 

£ 

8. 

d. 

Jj 

8. 

d. 

s. 

d. 

fa  01  ft  UOIIaT 

u  uo  ^ 

*1 

6 

H 

H 

j-  01  ft  risiftreen 

ft.  in 

7i 

»* 

9 

** 

Vir.  8 

•j  of  a  L/oiiftr 
|  of  ditto 

n»ti  i 
U*I  1  £ 

8 

10f 

10 

6| 

9 

1 

0 

"1 

7 

A  Pistareen 

020 

J  2f 

1 

6 

1 

6 

"I 

An  Eng.  Shilling 

0  22  } 

1  4 

1 

*i 

1 

8 

1 

Of 

;  of  a  Dollar 

0-25 

1  6 

2 

0 

1 

lOJ 

1 

2 

Half  ditto 

0-50 

3  0 

4 

0 

3 

9 

2 

4 

A  Dollar 

1  00 

6  0 

8 

0 

7 

6 

4 

8 

French  Crown 

1*10 

6  7 

8 

a* 

8 

3 

5 

11 

pwt.  gr. 

Fr.  Guinea  6  5 

4-54  i 

1 

7  3i 

1 

16 

«* 

1 

14 

0 

i 

1 

Cn.Guinea  5  6 

4*66  § 

1 

a  o 

1 

17 

4 

1 

15 

0 

l 

1 

H 

i  Johann.  9  0 

8  00 

2 

3  0 

3 

4 

0 

3 

0 

0 

i 

17 

4 

eistole      4  5 

3-53  | 

1 

1  2J 

1 

3 

3 

1 

6 

6 

16 

5 

Moidore    6  18 

600 

1 

16  0 

2 

8 

0 

2 

5 

0 

l 

8 

0 

Doubloon  17  0 

.14  66  | 

4 

8  0 

5 

16 

0 

5 

12 

0 

3 

10 

0 

Table  of  Refiner's  Weights. 


Blanks 

24  =  i  Perrot. 
480  =  20=  1  Mite. 
9000  =-  400  ==  £0  ass  1  Grain. 


Note.  What  they  denominate  a 
carat  is  the  7'r  of  a  ft  an  02.  or 
any  other  weight* 


Dutch  Weights  for  Gold  ako  Silver. 

Note,  32aces==l  engel,  20£ngels=l  oooce^  ounces**:  1  mirk, 
for  jrross  gold.  Also,  24  parts=l  grain,  12  grains  ==*1  carat,  24 
car»ts=l  mark,  for  fioe  gold. 

The  mark  weights  are  1  per  cent,  lighter  than  oor  Troy  weight/ 


TABLES. 

A  TABLE  OF  COMMISSION  OR  BROKERAGE. 
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per 

,. 

at  1  per 

at  li  per 

at  2  per 

at  24  per 

at  3  per 

cent. 
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d. 

0 

ft  ft 
U  U 

ft 
U 

0 

u 

A 

U 

ft  ft 
u  u 

ft 
U 

A  Al 

U  UT 

11 

u 

A  Al 
U  Ut 

a 
°i 

0 

O  0* 

ft 

U 

0 

vi 

U 

ft  ftl 

u  U? 

ft 

u 

A  Al 

u  us 

A 
U 

ft  ft  1 

u  Oj 

AT 

0 

ft      ft  1 

U  Oi 

ft 

u 

0 

us 

u 

a  fti 
V  U£ 

A 

u 

ft  ft« 

u  Oi 

A 

•  U 

A  1 

u  1 

25 

0 

U  09 

0 

ft 

U} 

ft 

0 

A   ft  1 

U  Uj 

ft 

u 

A  1 

u  1 

A 
U 

U  I  * 

0 

A  r\  J 

0  04 

0 

ft 

0 

As 
Uf 

0 

A  1 

U  1 

A 

u 

ft  ll 

U  19 

A 
U 

A  11 

U  If 

Si 

U* 

0 

0  01 

0 

0 

1 
1 

ft 

0 

ft  |4 

U  1 4 

0 

A  ^  1 

0  If 

ft 

0 

ft  a 

0  2 

o4 

0 

0  OJ 

0 

0 

1 1 

li 

0 

0  li 

0 

ft  r\ 

0  2 

ft 

0 

0  24 

tA 
Ul 

0 

0  1 

0 

ft 

0 

0 

0  1J 

0 

A  Cil 

u  xi 

A 
U 

A  Oi 

0  2} 

a! 

ot 

0 

0  1 

0 

ft 

0 

1  h 

1  3 

0 

ft  Q 

0  z 

ft 
0 

a  oi 

U  z5 

A 
U 

A  Q 
U  O 

us 

0 

0  u 

0. 

ft 

0 

J? 

0 

ft  ol 

0 

A  Q 

u  3 

A 
U 

A  Qi 

u  34 

ni 
ut 

0 

0  14 

0 

ft 

0 

1  2 

0 

ft  01 

U  24 

0 

A  O 

U  01 

ft  0 . 

0  3$ 

A 
U 

A  H 

u? 

0 

0  1$ 

0 

0 

Q 
X 

0 

ft  0 1 
0  2* 

0 

ft 
U 

U  4i 

Uf 

0 

0  1* 

0 

0 

X* 

0 

0  3 

0 

0  3| 

ft 

0 

0  4) 

U| 

0 

0  u 

0 

0 

0 

0  3i 

0 

A  A 

0  4 

ft 

u 

ft  n 
0  0 

Of 

0 

0  1} 

0 

ft 

0 

oJl 

0 

0  3i 

0 

u  44 

ft, 
ir 

ft  CI 

Of 

0 

0  2 

0 

ft 

0 

Al 

zi 

0 

ft  Ql 

U  oi 

0 

A  A I 

U  4f 

u 

A  ^ 

1 

0 

ft  a 

0  2 

0 

ft 

3 

0 

0  4 

0 

ft  r 

u  0 

A 

06 

1 

0 

0  2\ 

0 

ft 

0 

3 

ft 
u 

ft    A  \ 

O  4* 

0 

ft  El 
U  CM 

u 

A  AA- 
U  OT 

I 

0 

ft  al 

0  zi 

0 

A* 
If 

01 
«34 

ft 

u 

ft  4 1 
U  4J 

0 

u  o5* 

A 
U 

A~  fil 

ft 

0 

U  z$ 

0 

A 

u 

«*1 
3i 

ft 

u 

A  Al 

0  4t 

0 

A  c 

u  b 

ft 
U 

ft  rr 

01 

ft 

u 

U  £> 

0 

ft 

0 

.21 

ft 

u 

ft  Ql 

O 

0 

1  A 

*  u 

A 
U 

1  9i 
1  *i 

3J 

ft 

u 

A  T 

0  7 

ft 

0 

ft 

0 

ft 

u 

t  ox 

1  ZA 

0 

A 
U 

I  09 

O 

0 

U  if* 

0 

1 

Ol 

zi 

ft 

u 

t  or 

1  7 

ft 

9  A 

z  u 

A 

2  4f 

0 

0 

1  0 

ft 

u 

I 

t* 

u 

A 

u 

O  A 

ft 

0 

9  A 
J5  0 

ft 
U 

Q  A 
O  U 

•71 

0 

1  2* 

U 

1 

A 

u 

z  4* 

0 

^  A 

0  u 

A 
U 

0  7 

g| 

0 

1  41 

O 

a 
X 

1 

ft 

u 

a  0  A 

z  9s 

0 

«5  O 

A 
U 

•74 

0 

1  7 

U 

/% 
X 

4f 

ft 

u 

0  ol 

3  2t 

0 

^1  A 
4  U 

A 
U 

4  9  J 

IU4 

0 

1  9J 

ft 
O 

2 

0 1 
8i 

ft 

u 

3  7 

0 

4  0 

A 
U 

5  4, 

/;  ft* 
O  0 

a 
U 

0 

2  0 

ft 
O 

3 

0 

ft 

4  0 

0 

K  A 

O  U 

A 
U 

u 

0 

4  0 

0 

6 

0 

ft 

0 

8  0 

0 

1A  A 
1U  U 

A 
U 

1  O  A 
IX  O 

ft 

0 

6  0 

0 

9 

0 

ft 

0 

1 0  ft 
12  0 

0 

ISA 
Id  U 

A 
U 

to  a 
lot) 

ft 
U 

0 

8  0 

0 

12 

0 

ft 

u 

1  /-»  ft 
143  0 

1 

ft  A 

0  u 

1 
1 

il  A 

4  0 

f\ 

u 

0 

10  0 

0 

15 

0 

1 

ft  r\ 

0  0 

1 

e  ft 

5  u 

1 

1  ft  ft 
10  0 

a 
u 

0 

12  0 

0 

18 

0 

1 

4  0 

1 

|A  ft 

iu  u 

I 

t£S  A 

16  0 

u 

0  14-0 

1 

1 

0 

1 

8  0 

1 

1  a  n 
10  U 

z 

9  A 

z  U 

ft 

u* 

0 

16  0 

1 

A 
** 

A 

u 

t 

I 

12  0 

p 
z 

0  0 

9 

8  O 

ft 

u 

0 

18  0 

1 
1 

7 

0 

1 

J 

J  0  u 

2 

60 

2 

14  0 

0 

1 

0  0 

1 

io 

0 

2 

0  0 

2 

10  0 

3 

00 

0 

2 

0  0 

3 

0 

0 

4 

0  0 

5 

00 

6 

00 

0 

3 

0  0 

4 

10 

0 

6 

0  0 

7 

10  0 

9 

00 

0 

4 

OH) 

6 

0 

0 

8 

0  0 

10 

00 

12 

00 

0 

5 

0  0 

7 

10 

0 

10 

0  0 

12 

100 

15 

OC 

a 

6 

0  0 

9 

0 

0 

12 

0  0 

15 

00 

18 

00 

0 

7 

0  0 

10 

10 

0 

14 

0  0 

17 

10  0 

21 

00 

0 

8 

0  0 

12 

0 

0 

16 

0  0 

20 

00 

24 

00 

0 

9 

0  0 

13 

10 

0 

18 

0  0 

22 

10  0 

27 

00 

0 

10  0  0 

15 

0 

0 

20 

0  0 

26 

0  0 

30 

0  0  J 

oodi  or 
clcsold 


ML  1 


30 
40 

50 
60 
70 

ao 
90 

100 

11 

12(0 

13  0 

14  0 


16  0 

17  0 

18  0 
19i0 

mnds  1  0 
20 
30 
40 
50 
60 
70 
80 
.  90 
10  0 
20  0 


40  0 
600 


200 
300 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

2 

30t0  3 


4 
5 

60  0  6 
70  0  7 
80  0  8 
900  9 


1  0 
1  10 


4002  0 
600  2  10 
.600  3  0 
"Arv  *J  10 
800  4  0 
900  4  10 
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OF  THE  RBTtTRirS  OF  THE  NEAT  PROCEEDS  OF  AS  ACCOUNT  OF  tALFf 
FROM  A  FACTOR.  TO  HIB  EJVFLOYER,  RESERVING  HIS  COMMISSIONS  FOB 
REMITTAL  C£. 


Neat  Pro- 
.  coeds. 


Sum  to  be 
remitted, 
reserving 
21  per  ct. 
comxnisn 


Sum  to  be 
remitted, 
reserving 
6  per  cent 
commisDi 


Neat  pro* 


Sum  to  be 
remitted, 

reserving?! 

perct  com- 
mission, 


Sum  to  be 
remitted, 
reserving:  5 
per  eLoom* 
mission. 


s.  d. 

3 
4 
5 


£  h 


1 
% 

3 

.  4 
5 
6 

*  7 
8 
9 
10 

1  0 

2  0 

3  0 

4  0 
ft  0 


d. 
3 
4 

5 

51 

'  6* 
71 
81 

10} 

ni 

1  Hi 

2  H* 

3  m 


013 


4 
5 
6 

7 

8. 
9 

.  19 

1  19 

2  18 

ia 

17 


104 
10 
9| 

9*l 

9 

6* 
0* 
6* 
01 
6} 


£  9. 


1 
2 
3 
4 
5 
6 
*7 
8 
9 
19 
18 
17 

3  16 

4  15 


d. 
«l 

3* 
4| 
51 
6| 
71 
81 

W 
lOi 
1U 
10| 
10* 
94 
0* 

81 

8 

7* 

6i 

6* 

01 

H 

H 

2* 


6 
7 
8 
9 
10 
SO 
30 
40 
50 
60 
70 
80 
90 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 


s.d. 
0  0 
0  0 

po 

00 
00 
00 
0  0 

00 

0  0 
0  0 
00 
0  0 

K 

0  0 
0  0 
0  0 


0  0 
0  0 
0  0 
0  0 
0  0 


£ 

5 
8 
7 
8 

9 
19 

29 
39 
48 
58 
68 
78 
87 
97 
195 

390 


s.  d. 

rt  0| 

16  7 

16  1* 

15  n 

IS  11 

10  3 

5  4* 

0  5} 

15  7* 

10  8| 

5  10 

0  HI 


1 

11  2J 
*  5* 
13  8 


0  0  487 


585 
682 
780 
878 
975 


18  4| 
9  9 
0  11| 

12 


£ 

•  5 
6 
7 
8 
9 
19 
28 
38 
47 
57 
66 
76 
85 
95 
190 
285 


s.  d. 
14  5} 
13  4 
12  41 
11  5* 

10  5| 

0  111 

11  5* 

1  10} 

12  41 

2  10* 

13  4 

3  9} 
14*31 

4  9 
9  8* 

14  3* 


I0lf380  19  01 

.3  <94 

8  6} 

13  4 

18  1 

2  10 

7  7* 


476  , 

571 

666 

761 

857 


Suppose  I  have  the  neat  proceeds,  or  balatice  of  an  account  of 
sales'  3251.  17s.  9d.  in  my  hands  and  would  make  remittance  to  my 
employer,  reserving  my  commission  at  24  per  cent  What  ••o» 
must  be  remitted,  so  that  my  employer's  account  may  be  closed  ? 

£      *.  d.  x 
rSOO  0  rzn 

20    0  0  19 


Against  < 


0  0 
10  0 
7  0 

9 


stands. 


d. 
8 
3 
61 
9 
10 
81 


To  be  remitted  £317  18  9  J-  Answer. 
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A  TABLE, 

49HEWING  THIS  NUMBER  OF  tf AYS  FROM  ANY  DAT  IN  AVT  MOBTTH  TO  TBS 
4AME  DAT  IN  ANT  OTHER  MONTH  THROUGH  THE  TEAR* 


From  Jan  Feb  Mar  Ap  May  J  up  Jul  Aug  Sep  Oct  Nov  Dec 


To  Jan. 
Feb: 

365 
31 

334 
365 

306 
337 

275 
306 

246 
276 

214 

245 

184 
2f5 

153 
184 

122 
153 

92 
123 

61 

3 

120 
151 

31 
✓62 

90 
121 

Mar. 
Apr. 

59 
90 

28 
59 

365 
31 

334 
365 

304 

335 

273 
304 

243 
274 

212 
243 

181 
212 

151 

182 

May. 
June. 

120 

15 1 

o'J 
120 

_61 

92 

30 
61 

365 
31 

334 
365 

304 

335 

273 
304 

242 
273 

212 
243 

181 
212 

151 
182 

July. 

181 
212 

150 

122 

91 

61 

3(J 

J65 

&w 

303 

273 

242 

212 

Au&. 

181 

153 

122 

92 

61 

365 

334 

304 

273 

243 

Sept. 

243 

21* 

184 

153 

123 

92 

62 

31 

365 

335 

304 

274 

Oct. 

273 

242 

214 

183 

153 

122 

92 

61 

30 

365 

334 

304 

Nov. 

304 
334 

273 
303 

245 

214 
244 

184 
214 

153 
183 

123 
153 

92 
122 

61 
91 

31 
61 

365 
30 

335 
365 

Dec, 

275 

The  Use  of  the  preceding  Table  of  number  of  days,  will  easily 
appear  from  the  following  examples. 

Suppose  the  number  of  days  between  the  first,  or  10th,  or  30th, 
&c.  of  January,  and  the  1st,  or  10th  or  30th,  &c.  of  October,  were 
required  :  Look  in  the  column  under  January  for  October,  and 
against  that  month  you  will  find  273,  which  is  the  number  of  days 
between  the  said  times;  and  so  for  the  days  between  any  other 
two  months. 

If  the  given  days  be  different,  it  is  only  adding  or  subtracting  their 
inequality  to  or  from  the  tabular  number. 

How  many  days  from  the  6th  of  April  to  the  12th  of  January  ? 
From  the  6th  of  April  to  the  6th  of  January  is  275,  and  adding  the 
6  overplus  days,  it  makes  281  days.  And  from  the  5th  of  June  to 
the  1st  of  February  is  240  days. 

Note.  After  February  31  (jn  leap  years)  increase  each  num- 
ber with  an  unit  or  1. 
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A  Table  of  the  Measure  of  Length  of  the  principal  places  in  Europe, 
compared  with  the  American  yard. 

100  Aunes  or  Elh  of  England,       -.      -      -       -       =  125 

100  of  Holland  or  Amsterdam,  Hasrlem,  Leyden  1 

the  Hague,  Rotterdam,  Nuremberg,  and  >    =  75 
other  cities  of  Holland,  J  , 

100  — -  of  Barbant,  or  Antwerp,         -       -       -  76 
100  —  of  France  and  Oznaburg,        -       -       -       —  128| 

100  of  Hamburg,  Fraukfort,  Lei  psick,  Bern,  &  Basil,  ==  62£ 

100  ofBreelau,     -       -      -       -      -       -       —  60 

100  -of  Dantzick,   66f 

100  — -  of  Bergen  and  Drontheim,       -  ^  68i 

100  —  of  Sweden  and  Stockholm,       -      -      -       —  65J 

100   of  St.  Gall,  for  linens,     -       -       -  —  87i 

100  of  ditto  for  cloths,  ....       —  67 

100  ofGeoeva,   —  124f 

100  Caries  of  Marseilles  and  Montpelier,        -       -      e  M\ 
100  — —  of  Thoulouse  and  High  Languedoc,  -      -       =  200 
100  —  of  Genoa,  of  9  palms, 
100  — —of  Home,  ... 
100  Varas  of  Spain,  - 

100          of  Portugal,   -       •  • 

100  Cavidos  of  Portugal, 
100  Brasses  of  Venice, 
100  —  of  Bergamo, 
100  —  of  Florence  and  Leghorn, 
100   >  of  Milan,       -  - 

The  use  of  the  following  Table,  directing  how  to  buy  and  sell  by  the 

hundred. 

If  you  buy  or  sell  any  thing  by  the  great  hundred  (112%)  and 
desire  to  know,  by  the  lb,  what  the  hundred  is  valued  at,  observe 
the  following  examples. 

1.  If  you  buy  sugar  at  6id.  per  ft,  look  for  6id.  in  the  left  hand 
column  of  the  Table,  against  it  in  the  second  column,  you  will  find 
£  3  3«.  which  is  the  value  of  lewt.  at  that  rate. 

2.  If  lewt.  (112ft)  cost  £9  4s/4d.  to  know  how  much  it  is  per 
ft,  look  £9  4s.  4d.  in  the  fourth  column,  and  against  it  in  the  next 
left  band  column,  you  will  find  Is.  7id.  which  is  the  price  per  ft* 

Again,  If  you  buy  one  hundred  weight  of  goods  for  9L  4s.  4d. 
and  retail  it  at  Is.  9*d.  per  ft,  it  comes  at  that  rate  to  101.  3s. ;  then 
take  91.  4s.  4d.  from  101.  3s.  and,  by  the  remainder,  you  will  find 
that  you  have  gained  18s.  8d. 

And  in  this  manner  you  may,  with  ease,  calculate  any  quantity* 
by  the  following  Table. 


245i 
2274 
93  * 
123 
75 
731 
71* 
64 
58i 
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A  TABUS  DUSCTiM  ROW  TO  BM  AHB  «LL  BT  TBS  BVKBRBB.. 


A 
U. 

i 

I 

I 

i 

0  2  4 
0  4  8 
0  7  0 
0    9  4 

I*  u> 

1  Oi 
1  Oi 

!  ? 

JJ     9.  U. 

5  14  4 
5  16  8 

5  19  0 

6  14 

a.  U. 

2  01 
2  01 
2  Of 
2  1 

X*  s.  a. 
116  4 
118  8 
11  11  0 
11  13  4 

|! 

2 

0  118 
0  14  0 
0  16  4 
0  18  8 

!  1* 

1  2 

6  3 
6    6  0 
6    8  4 
6  10  8 

2  I} 

2  n 

2  l| 
2  2 

11  15  8 

11  18  0 

12  0  4 
12    2  8 

II 

3 

1  1  0 
1  3  4 
1  5  8 
1    8  0 

1  2} 

i  a 

1  3 

6  13  0 
6  15  4 

6  17  8 

7  0  0 

2  21 
2  21 
2  2} 
2  3 

12  5  0 
12  7  4 
\%  9  8 
12  12  0 

a 

4 

1  10  4 
1  12  8 
1  15  0 
1  17  4 

1  3i 

:  a 

1  4 

7    2  4 
7    4  8 
"7    7  D 
7    9  4 

2'  31 
2  31 
2  31 
2  4 

12  14  4 
12  16  8 

12  19  0 

13  1  4 

41 
41 
4i 

6 

1  19  8 

2  2  0 
2  4  4 
2    6  8 

1  4i 
1  41 
1  4* 
1  6 

7  11  8 
7  14  0 
7  16  4 
7  13  8 

2  4} 

2  *4i 
2  41 

2  5 

13  3  8 
13  6  0 
13  8  4 
13  10  8 

6* 
64 

51 
6 

2  9  0 
2  11  4 
2  138 
2  16  0 

1  5* 
1  64 
1  5i 
1  6 

8    1  0 
8    3  4 

8    5  8 
8    8  0 

2  5J 
2  6j 
2  6? 
2  6 

13.  13  0 
13  15  4 

13  17  8 

14  0  0 

°4 
?« 

2  18  4 

3  0  8 
3  3  0 
3    6  4 

16* 
1  61 
1  61 
1  7 

8  10  4 
8  12  8 
8  15  O 
8  17  4 

2  6} 
2  64 
2  6} 
2  7 

14  2  4 
14  4  8 
14  7  0 
14    9  4 

n 
? 

3  7  8 
3  10  0 
3  12  4 
3  14  8 

1  7* 

!  3 

1  8 

8  19  8 
'9    2  0 

9  4  4 
9    6  8 

2  7J 
2  71 
2  7} 
.  2  8 

14  11  8 
14  14  0 
14  16  4 
14  18  8 

«; 

3  17  0 

3  19  4 

4  1  8 
4    4  0 

;  ,1 

1  9 

9    9  0 
9  11  4 
9  13  8 
9  16  0 

2  81 
2  8i 
2  8| 
2  9 

15  1  0 

16  3  4 
15  5  8 
15    8  0 

9) 
10 

4  6  4 
4  8  8 
4  11  0 
4  13  4 

1  9J 
1  9x 

1  94 

1  10 

9  18  4 
10    0  8 
10    3  0 
10    6  4 

2  9J 
2  91 
2  9l 
2  10 

15  10  4 
15  12  8 
15  15  0 
15  17  4 

10; 
104 

103 

11 

4  15  8 

4  18  0 

5  0  4 
5    2  8 

1  I0J 
1  10i 
1  10} 
1  11 

10    7  8 
10  10  0 
10  12  4 
10  14  8 

2  J0J 
2  101 
2  10} 
2  11 

15  19  IS 

16  2  0 
16  4  4 
16    6  8 

»i 

ni 
111 

12 

5  6  U 
5  7  4 
5  9  8 
5  12  0 

1  Hi 

i  m 

1  ill 

2  0 

10  17  0 

10  19  4 

11  18! 
11    4  0] 

2  11J 
2  111 

2  111 

3  0 

16  9  0 
16  11  4 
16  13  8 
16  16  0 

404 
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A  Comparison  of  the  American  Foot  with  the  Feet  of  otherComtries. 

The  American  Foot  being  divided  into  1000  parts,  or  into  12 
inches,  the  feet  of  several  other  countries  will  be  a9  follow. 

Parts.  Inch.  Dec. 

America,  *  -    -    -   -     1000    12- 

London,                          1000    12- 

Antwerp,                        946    -----    -  11  352 

Bologna,                         1204    14-448 

Bremen,     -    -   -    r    -    964    -   -    ,    -   -    -  11  568 

Cologne,  -    -    -    -    .      954      -   11-448 

Copenhagen,    -    -    -    *    965  11*580 

Amsterdam,  -    -    -    -     942      ------  11-304 

Dantzick,    -    -    -    -    -    944    -    -    •    .   -    -  11-328 

Dort,  1184  14-208 

Frankfort  on  the  Main,       948    -----    -  11-376 

The  Greek,    -    -    -       1007      -    -    -    -    -    -  12  084 

Lorrain,                           958    -    -    -    .    -    -»  11  496 

Mantua,  -----      1569      ------  18  828 

Mecklin,   -    -  • -    -     919                        -  H-028 

Middleburg,     -    ...    991      -----    -  11-392 

France,                          1066  12792 

Prague,      -    -    -    -       1026    12-312 

RhynelandorLeyden,       1033   -   12-396 

Riga,  1831      ------  21  972 

Roman,                           '967    ------  11-604 

Old  Roman,    -    -    -   -     970      ------  11-640  . 

Scotch,                          1005   ------  12060 

Stratburgb,    -    -    -    -     920      ------  11040 

Toledo,      -----    899    10788  j 

Turin,                            1062  12-744 

Venice,      ....      ^62   ■»  -    ^  -    -  -  13944 

A  Table  representing  the  Conformity  of  the  weight*  of  the  principal 
trading  Cities,  of  Europe  with  those  of  America. 
lb.  t 
100  of  England,  Scotland  and  Ireland, 
1Q0  of  Amsterdam,  Paris,  Bordeaux,  &c. 
100  of  Antwerp,  or  Brabant,  - 
100  of  Rouen,  the  Viscounty,       -  « 
100  oi  Lyons,  the  city, 
*00  of  Rochelle, 

100  of  Thoulouse,  and  Upper  Languedoc, 
100  of  Marseilles  and  Provence, 
100  of  Geneva,  - 
100  of  Hamburg,  .... 
100  of  Frankfort, 
100  of  Leipsick,  * 
100  of  Bremen,  -      -    '  - 

100  of  Russia, 
100  of  Vienna  and  Trieste. 


of  America. 

1001b.  Ooz. 

109 

8 

104 

2| 

113 

14 

94 

3 

110 

9 

92 

6 

86 

U 

123 

107 

4 

111 

11 

104 

5 

110 

0 

88 

4 

123 

0 
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A  Table  representing  the  Conformity  of  the  Weights  of  the  principal 
trading  Cities  of  Europe  with  those  of  America. 

lb.  of  America. 

100  of  Genoa,  =73 

100  of  Leghorn,       -       -       -       -       -  t=  77  4 

100  of  Milan,        -       -       -       -       -       -      =  65  3 

100  of  Venice,        -      -    •  -      -      -  =  65  11 

100  of  Naples,   =  64  10 

1(H>  of  Seville,  Cadiz,  &c.        -  =103  2 

100  of  Portugal,  -       -       -       -       -        =  77  4 

100  of  Liege,  =104 
100  of  Spain,       -  =97 
Note,  The  Spanish  Arrobe  is  25  Spanish  pounds,        =  24  4 


A  Table  to  cast  up  Wages,  or  ex- 
penses, for  a  year,  at  so  much 
per  day,  week,  or  month. 


Dayboy  week.\by  month  |  by  year- 
d" 


A  Table  to  find  wages  or  expenses 
for  a  month,  week  or  day,  at  so 
much'  by  the  year, 


hyr\ty  month.  |  by  week,  ]  by  day. 


0 
0 
0 
0 
0 


d 


0  9 
0  10 
0  12 
0  13 
0  15 


6  11 

7  8 

n 

9 
34 
91 
4 


0  16 
0  18 

0  19 

1  1 
1  3 


1  4 
1  6 
1  7 
1  9 

1  10 

2  6 


10* 
5 

1H 
51 

_jH 

64 
1 

7* 
II 
84 
0* 


3  1 

3  16 

4  12 

5  7 

6  2 
6  18 


7  13 
15  6 


30023  0 


JO  13 
38  7 


1000  76  14 


5 

101 
34 
8i 
1* 

3 


8.  d 

0  44 

0  94 

1  H 
1  6J 

1  11 

3£ 
84 
Pi 
54 
10 

24 
74 
111 
4* 
9 


0  6 
0  6 
0  6 
0  7 
0  7 
0  11 


14 
64 
104 

3* 

8 

6 


0  15 

0  19 

1  3 
1  6 
\  10 
1  14 


24  K> 


04 


104  0 


1  18 
3  16 
5  15 
7  13 
9  11 
19  3 


44 
34 

04 

5 

94 

642 


£.  s.  d. 

0   0  04 

0   0  14 

0  0  2 

0   0  2| 


0  0  34 


o  104 
o  H4 

0  n* 

1  oh 
i  H 
1  74 


0  3 


2*  24 

2  9 
3* 

3  10 

4  4* 
4  114 


5  54 
10  114 
16  54 
1  11 
7  4| 
14  94 
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PERPETUAL  ALMANACK. 
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A  Tablk  for  reducing  Troy  wL 

to  Avoirdupois. 

7V. 

Av. 

|7Voy)  Avoirdupois. 

I*7. 

drm 

OS. 

lb.   oz.  dr. 

1 

•04 

1 

1  1-55 

2 

•07 

2 

2  3-11 

3 

"11 

3 

3  4-66 

4 

'15 

4 

4  6*22 

5 

*18 

5 

5  7-77 

6 

•22 

6 

6  9-3«2 

7 

•26 

7 

7  10-89 

8 

•29 

8 

8  12-44 

9 

•33 

9 

9  14 

10 

•36 

10 

10  15-56 

11 

'40 

11 

22  1-09 

12 

•44 

lb. 

13 

•47 

1 

0  13  2-65 

14 

•51 

2 

1  10  5-3 

15 

•55 

3 

2   7  8 

16 

•58 

4 

3   4  10-6 

17 

•62 

5 

4    1  13-25 

18 

6 

4  14  15-9 

19 

•71 

7 

5  12  2-56 

20 

8 

6    9  5-21 

21 

•77 

9 

7   6  7-86 

22 

OU 

10 

8   3  10-52 

23 

.CM 

20 

16   7  503 

30 

24  10  1554 

1 

voo 

40 

32  14  10  05 

2 

A  lO 

50 

41   2  4-57 

3 

60 

49   5  15-08 

4 

*j  91 

70 

57   9  9-6 

5 

80 

65  13  411 

6 

Oil 

90 

74   0  13  62 

7 

6- 14 

100 

82   4   9  15 

8 

7-02 

200 

164   9  2*28 

7-9 

300 

246  13  11-42 

10 

8-78 

400 

329   2  4-57 

11 

9-65 

500 

411    6  13-71 

12 

10-53 

600 

493  11  6-85 

13 

11-41 

700 

576   0  0 

14 

12-29 

800 

658   4   9  14 

15 

1316 

900 

740   9  2-28 

16 

14-04 

1000 

822  13  11-42 

17 

14-92 

2000 

1645  11  6-84 

18 

15-79 

3000 

2528   9  2-26 

19 

16-67 

4000)3291   6  13*68 

A  Table  for  reducing  A?oirdudoi9  wL 
info  Troy. 
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*t 
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10 
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16 

3 

3  10  02 

& 
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6 

0  18 

8 

4 
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16 

6 

7  20  04 
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3 
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16 

16 
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Oft 
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io 
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0 

0 
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16 

16 
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8 

oz 
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0 

-  \ 
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6 

6 

16 

2 
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16  11 
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243 
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3 

2 

14  165 

364 
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0 

0 

4 

3 

12  22 
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1 

6 

16 

6 

4 

11  35 

500 

607 

7 

13 

8 

6 

5 

9  9 

600 

729 

2 

0 

0 

7 

6 

7  14-5 

700 

850 

8 

6 

16 

8 

7 

5  20 

800 

972 

2 

13 

8 

9 

8 

4  1-5 

900 

1093 

9 

0  0 

10 

9 

2  7 

1000 

1215 

3 

6 

16 

11 

10 

0  12-5 

2000 

2430 

6 

13 

8 

12 

10  18  18 

3000 

3645 

10 

0 

0 

13 

11 

16  23  5 

4000 

4861 

1 

6 

16 

14 

I  0 

15  5 

5000 

6076 

4 

13 

8 

15 

1  1  13  10  5 

6000 

7291 

8 

0 

0 

4qh 
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W  THE  MONEY  OF  COMMERCIAL  COUNTRIES,  WITH  THEIR 
VALUE  IN  STERLING  AND  FEDERAL  MONEY. 

MONEY  is  of  two  kinds,  Real,  and  Imaginary,  or  coin  and  money 
of  account. 

Real  Money  is  the  coin  of  a  country,  whose  value  is  established 
at  a  certain  amount. 

Imaginary  money  is  merely  a  denomination  to  express  a  certain 
sum,  which  is  not  represented  by  any  coin,  as  a  pound,  a  Ivore;  a 
mill.  The  denominations  of  imaginary  money  are  employed  with 
or  without  those  of  real  money  in  keeping  accounts. 


Eagle,  gold  coinj 
Half  Eagle,  do. 
Quarter  do.  do. 
Dollar,  silver, 
Half  dollar,  do. 
Quarter  doll.  do. 
Dime,  do. 
Half  dime,  do. 
Cent,  copper, 
Half  cent,  do. 

ENGLAND  AND  SCOTLAND* 


STATES* 

Sterling. 

£.    S.  d. 

Dolls.  Ct*V 

2    5  0* 

10 

00 

1    2  6 

5 

00 

Oil  3 

2 

50 

0    4  6 

1 

00 

0    2  3 

0 

50 

0   1  ii 

0 

25 

0    0  5} 

0 

10 

0    0  2T\ 

0 

05 

0    0  Of} 

0 

01 

0    0  Oflfr 

0 

00  J 

£. 

8. 

d. 

Poundt=20  shillings, 

1 

0 

0 

Shillings  12  pence, 
Penny=4  farthings, 

0 

1 

0 

0 

1 

1 

9  pence, 

0 

0 

9 

6  pence, 

0 

0 

6 

4  pence  or  1  groat, 

0 

0 

4 

3  pence, 

0 

0 

3 

2  pence> 

0 

0 

2 

6£  pence, 

0 

0 

6* 

3}  pence, 

0 

0 

3* 

Crown,  silver. 

0 

5 

0 

Guinea,  gold, 

1 

1 

0 

10. 


$  Cts.  Dec* 
4  44-44$ 
0  22-22$ 
0  01-8SA 
0  16-66|  - 
0  11.11* 
0  07«40$f 
0  05-55J 
0  03  70$ 
0  12-50 

0  06-25 

1  II.  Hi 
4  66-66* 


*  Estimating  the  dollar  at  four  shilling?  and  six  pence  sterling,  this  is  the  ster- 
ling value  of  the  Eagle ;  but  the  value  of  the  Eagle  in  English  gold  is  only 
£2  3s.  9|d.  or  525 JJ.  sterling. 

t  The  pound  was  anciently  a  pound  Troy  of  silver ;  it  now  contains  only  one- 
third  as  much.  The  pound  sterling  in  the  time  of  William  the  Conqueror  or 
1066,  A.  D.  was  to  the  present  pound  sterling  as  31  to  10.  Articles  were  then 
about  ten  times  cheaper  than  at  present.  So  that  his  revenue  of  £400,000 
Aterlins/,  was  equal  to  about  £12,400,000  sterling  at  present. 
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IRELAND. 

Denominations  are  the  game  as  in  England,  but  sterling  is  to 

Irish  money  at  13  to  12,  or  £13  sterling— £13  Irish. 

£.  9.  d.  D.  c  dec. 

Pound=20  shillings,            0  18    BT\  4  1025fft 

Shiliing=12  pence,             0    0  11^  0  20-5J4-- 

13  pence,                         0    1    0  0  22  22} 

22s.  9  pence=Eog.  guinea,    1    1    0  4  6606} 

4s.  10}&                          0    4    6  1  00 

FRANCE. 

j£.  s.   d.  X).  c.  dec^ 

Livre=90  sols,                   0    0  10  0  18-51^ 

Sol=12  deniers,                 O   0   0}  0  QO  M  tf 

Denier,                            0   0  0  00  07^+ 

Crown  or  Ecu=6  livres,      0   6   0  I  1111} 

Pisto|e==10  livres,              0   8   4  1  85  18^ 

Louis  d'o?==24  do.                10    0  A  44  44} 

Ecu  of  eKchange=60  fiols,     0    2    6  0  55.55 

The  livre  or  ftvre  Unrnois  is  estimated  in  the  \  n 

United  Stages,  at  \  u 

NEW  COINS. 

•                                           £.  s.  d.  D.  c.  doe. 
Franc==}}  livre  tournoU,      0   0  10}  0  l'9-75— 
Decim^^  franc,               0   0    1TV  0  01-87}— 
Centimss^  franc,             0   0   0TW  0  00  182- 
Five  franc  piece,  silver,       O   4    2}  0  93*75 — 
2  francs,                           0    1    8{  O  37-50— 
Crpwa  of  exchange  livres,  0   2   6  0  S5  55£ 
In  the  United  States  the  five  franc  pieces  are  )  n  Q«i9n 
estimated  at  jUW!W 
And  the  franc  at  0  1 8-73} 

There  are  silver  coins  of  the  value  of  1  franc,  and  of  },  },  and 
4  franc.  The  franc  is  to  weigh  18^-  grs.  composed  of  T°7  of  pure 
silver,  and  ^  alloy.  The  gold  coins  are  also  to  contain  TV  of 
alloy. 

£.  s.  d.  D.  «. 

20  francs,  gold,                   0  16  10}  3  75 

40    do.     do.                     1  13    9  7  50 

SPAIN.  , 

Accounts  are  kept  in  money  of  vellon  or  current  dollars,  and  mo- 
ney  of  plate  t  or  hard  or  plate  dollars. 

j£.   s.   d.  D.  c. 

Dollar,  plate=l0  rials  plate,  0   4    6  1  00 

Doll,  current  or  piastre=3  do.  0   3    7}  0  80 

Pistarine=2  rials  plate,         0   0  10}  0  20 

Rial,  plate =34  maravedies,  0   0   0}  0  10 

Quarto=4          do.           0   0    5|}  0  0M7fl 
D  3 
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Maravedi,  0 

100  rials  piate=188T4T  rials  vel.  2 

100  rials  velloD=53|  plate,  1 

Kialvellcm,  0 
32  rials  vellon=17  rials  plate. 

Ducat  of  Exchange=375  mar.  0 

Pistole =36  rials  plate,  0 


Sterling 
£  ». 
0 
5 
3 
0 


d. 

0 

10* 


llif 


10 
5 
0 


0Q*29# 
00  00 
31-25 
0531$ 

1029^ 
60- 


Id  the  United  States,  the  rial  vellon  is  estimated  at  5  cents,  or 
half  a  rial  plate,  and  equal  to  20  to  a  Spanish  Dollar. 

The  lower  denominations  are  different  in  some  parts  of  Spain. 
Thus,  accounts  are  sometimes  kept  in  the  following  denominations 
at 


CADIZ. 


Hate  dottar=20  rials  Mellon, 
Rial  velton=8£  quartos,  , 
Quarto, 


£  s.  d. 

0  4  6 

0  0 

0  0  0\i 


$  c. 
1  00 
0  05 

0  00-58f* 


BARCELONA,  VALENCIA,  SARAGOSSA. 


Plate  dollar=37J  solsr 
Livre=20  sols, 
Sol=12  denters, 
Denier, 


Plate  doltar=s20  rials  vellon, 
Rial  vellon=-34  maravedies, 
Mara  red  ie, 


£  s.  d. 

0  4  6 

0  2  4} 

0  o  in 

0  0  0f\ 


BILBOA. 

£ 
0 
0 
0 


s.  d. 
4  6 
0  2fc 


ST.  LUCAR. 

£    8.  d. 

Plate  dollar^  10  rials  plate,       0   4  6 

Rial  plate— 16  quartos,  0    0  5yV 

Quarto,  0  0  Off 

PORTUGAL. 

£   s.  d. 

Millrea^  100(7  reas**  10  testoons,  0   5  7} 
Rea,  0  0 

Vintin=t=20  reas,  0  0 

Testoon=5  violins^  1 00  reas,  0  0 
Crusade  of  exchanged  (estoons,  0  2 
New  erusade=£4£  do.  0  2 

Moidore=48  teslooni,  1  7 

Joanese  or  £  Johan.=£64  testoonf ,  116 


$  c. 
1  00 

0  53£ 
0  02§ 
O  OOf 


$  e. 
1  0000 
0  05*00.. 
0  00  14jf 


$  c. 
1  00  00 
0  1000 
0  00-62| 


f  25-00 
0  0012-J 
0  02-50 
0  12-50 
0  50  00 
0  60  00 
6  00-00 

8  eo-oo 
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HOLLAND. 


Sterling. 
£    s.  d. 
1  9ft 
0 
0 
0 
0 


0 
0 

6 

0 
0 


Guilder  or  FIorin=20  stivers, 
Stiver=2  grotes, 
€rrote=8  pennings, 
Penning, 

Shilling=*6  stivers— 12  grotes, 
Pound  F!eroi3»»=20s.=6  guilders/)  10  9^ 
Rix  dollar=2£  guilders,      *      0    4  6 
Ducat,  1  16  0 

Sovereign,  17  0 

The  florin  is  40  cents  in  the  United  States. 


6AV 


$  o.     .  . 
0  40  00 
0  02  00 
0  01  00 
O  O012J 

0  1200 
2  40-00 

1  00  00 
8  00  00 
6  00  00 


HAMBURGH. 

£     8.    d.  $  c 

Pound=20  shillings  Flemish,     0  11    3  2  50 

Fl.  shil.==12  grotes  or  pence  Fl.  0   0    6}  0  12*500 

Grole  or  penny  =6  deniers,  0  0  Oft  0  01  & 
Mark  banco==32  grotes  or  2fshi).0    1    6  0  33| 

Rix  dollar =3  marks,  0    4    6  1  00 

Stiver  or  shilling  lubs,  0   0    If  0  02Ti- 

Ducat=6J  marks,  0    9    9  2  16| 

The  Bank  money  of  Hamburgh  is  superior  to  the  currency ; 

the  agio,  or  rate,  varies,  and  is  sometimes  20  per  cent,  or  more 

in  favor  of  the  Bank  money. 

BREMEN. 

£   «•  d.  $  «. 

Rix  dollar=72  grotes=2J  marks,  0  3  4}         0  75 
Grote,  "    "    '    -  0  0   Oft        0  01?V 

ANTWERP. 

£  d. 

Guilder=3£  shi1lings=*40  grotes,  0  1  9} 

Shillings  12  grotes,  0  0 

Grote,  0  0  0}J 

Stiver=2  grotes,  0  0  1ft 


c. 
40 
12 
01 
02 


VIENNA  AND  TRIESTE. 

£  ».  cL 

Florin=3:60  iruitzers,  0  2  4 

Croiteer=*=4  fenings,  0  0  0fT 

Batzen=4  cruitzera, .  0  0  lj| 

Kix  do!laj=li  florins,  0  3  6 

Lirre=20  soldi,  0  0  5| 

Specie  dollar=30  batzeo,  0  4  8 

Ducat5=60  batzeo,  0  9  4 


$  c. 

0  51 -85^ 
00  B66-~ 
03-46 
77f 
09-87 
03  7 


2  07-4 


The  value  of  these  denominations  is  the  same  generally  through 
Austria*  Swabia,  Francooja,  Bohemia,  Silesia,  *pd  Hungary, 


41$ 
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HANOVER  AND  SAXONY. 

Sterling. 

j£s.  d.  $  c. 

Rix  dollar=24  groshea,  0  3  6  0  77f 

Gro*h=12  fening,  0  0  If  O  €3J| 

Gould  orguild€r=16grosheiV  0  2  4  0  51-85& 

Ducat=4  guilders  or  goulds,  0  9  4  2  07*40 

Specie  dollar  er  hard  dollar,  0  4  8  1  03-7 

POLAND  AND  PRUSSIA. 

£    s.  d.  $  c. 

Ris  dol1ar=96  groshen,  0   3  6  0  77f 

Florin     =30   do.  0    1  2  0  25ff 

Grosh=3  shelons,  0   0  0^  0  00-86*6— 

Ducat=8  florins,  0    9  4  2  07-4 

Frederic  d'or=5  rix  dollars,  0  17  6  3  88| 

uvonmI 

£  8,  i.  $  c. 

Rix  dollar=90  groshen,  0  3  6  0  77| 

Florin     =30   do.  0  12  0  25|4 

Marc      =  6    do.  0  0  2}  0  05  ft 

Grosh=6  blacketis,  0  0  0^  0  00-866— 

RUSSIA. 

£  s.  d.  $  c. 

Ruble =100  copels,  0  4  6  I  00 

Po!tin=  60    do.  0  2  3  O  50 

Copec=4  poluscas,  0  0  OJJ  0  01 

Zerrenit&==2  rubles,  0  9  0  2  0O 

DENMARK  AND  NORWAY. 

£  s.  d.  $  ft. 

Rix  dollar=6  marks,  0  4  6  1  00 

Crown     =4   do.  0  3  0  0  66$ 

Marc=*16skilliogs,  0  0  9  0  16§ 

Skiiling,  0  0  0^  0  0I|? 

Ducat=ll  marcs,  0  8  3  1  83  J 

SWEDEN  AND  LAPLAND. 

£  s.  d.  $  c. 

Rix  dollar=3  silver  dollars,  0  4  8  1  03J1 

Silver  dollar=3  copper  dollars,  0  1  6g  0  $4ff 

Copper  dol*ar=4  copper  marcs,  0  0  6|  b 

Copper  marc=8  ranslics,  0  0  If  0  02f*f 

Ducal=*2  rix  dollars,  0  9  4  2  07jj 


SWITZERLAND. 


X  a.  d.         $  c. 

RJx  dollars  108  cruitzers,  0  4  6        ]  oo 

Cruitzer=4  feniogr,  000}        0  0092JJ 
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Fening=3rap, 
Sol=12  fellings, 
Livre  or  gulden=20  sols, 


£  s.  d. 

0  0  0} 

0  0  n 

0  2  6 


GENOA,  CORSICA,  &c. 

£ 

Pczzo  of  exchange =1 15  sojdi,  0 
Sotdi=12  denari,  0 
Lire  =20  soldi,  *  0 

Testoon=30  soldi,  0 
Pistole =20  lires,  0 


0« 


SARDINIA,  TyRIN, 


Scudi=6  florins, 
Florin=12  soldi, 
Soldi=12  deoari, 
Lire=±20  soldi, 
Ducatoon=7  florins, 
Pistole=I3  lires, 
Louis  d'or=16  lires, 


AND  SAVOY. 

£ 
0 
0 


8.  d. 

4  6 
0  9 

0  0$ 

1  3 

5  3 
16  3 
00  0 


Current  crowns 
Jolio=8  bayocs 
£ajoc=*5  quatrioi  . 
Stamped  Julio=10  bayocs 
Stamped  crown =  1 2  j  alios 
Pistole =31  julios 


ROME  AND  CIVITA  VECCH1A. 
10  julio*  0    5  0 


0 
0 
0 

0, 
0 


0  6 
0  0} 
0  7A 
6  0 
15  6 


Piastre =6  lires 
Li  re=20  soldi 
Soldi=12  deoari 
bucat=7£  lires 
Pistok*=22  lires 

Ducat=100  grains 
Grain=3  quatrini 
Carlin=?10  grains, 
Ounce =3  ducats 
Pistole =46  car)  ins 


Ducat=24  gros, 
Gros  or  grosi=5£  soldi; 
Soldi=12  denari, 
Lire=20  soldi, 


FLORENCE  AND  LEGHORN. 

0    4  0 


NAPLES. 


0 
0 
0 
0 

0 
0 
0 
0 
0 


0  8 
0  Of 
5  0 

14  8 

3  4 

0  4 
10  0 

15  4 


VENICE. 


£  >.  d. 
0  4  4 
0  0  2* 
0  0  OJf 
0  0  8# 


$  c. 

0  00-23tV 
0  02-77J 
0  55$ 


$  c. 

0  92-59^ 
0  00-80 
0  1610 
0  2415 
3  22-22 


$ 
1 

0 

0 

0 

1 

3 


c. 

00 

16| 

27* 
16} 

6i* 


4  44J 


i  Hi 

0  Uf 

o  Qlf, 

0  13f 

1  33f 
3  34£ 


0  88f 
0  14*81^ 

0  01-23 

1  11*  ' 
3*5-93 

0  74-07U 
0  00-74 
0  07-40 

2  22-22A- 

3  33-334. 


$  c. 
0  98,V 
0  04,»T 
0  00«77| 
0  15-53 
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In  Leghorn,  a  piastre =  20  soldi  of  Genoa. 
Naples,  a  ducat     =  86    "  " 
Milan,  a  crown     =  80    "  " 
Sicily,  a  crown     =  127f  "  " 


PALERMO  IN  SICILY. 

Sterling. 


£  s.  d. 

Once  or  Onge=30  tarins,  0  •  10  9} 

Tarin=20  grains,  0   0  4^ 

Grain,  0   0  O^fr 

Dollar  of  Sicil}'=*240grs.=12  tarin,  0   4  5|| 

Spanish  dolhir=252  grains,  0    4  6 


TURKEY. 


Piastre =80  aspers, 
Asper=4  maagars, 
Parac=3  aspers, 
Ostic=10  do.=£solota, 
Caragrouch=  100  aspers, 
Xerifl=10  solotas=200  aspers, 


£  s. 

0  4 

0  0 

0  0 

0  0 

0  5 

0  10 


d. 
0 
0} 

H 
6 

0  • 
0 


Piastre^  100  aspers  or  40  paras, 
Asper, 

136  Paras=Spanish  dollar, 
Para, 

10  Spanish  doliars=34  piastres, 


SMYRNA. 

£ 
0 
0 
0 
0 
2 


d. 

m 

<W«r 
6 

Off 
0 


$  .c. 
2  40 
0  08 
0  00-4 

0  96 

1  00 


0  88f 
0  01  II J 
0  03  331 

0  IMlf 

1  11-11*. 

2  22-22% 


0  29-41 A 

0  00-29 

1  00  00 

0  00-73^ 
10  00 


ARABIA. 

Piastre=60  comashee8=80  caveers, 
Comashee=7  carrets, 
Larin=80  do. 
Seqiiin=100  comashees, 
Tomond~80  Larins, 

EGYPT. 
£ 

Piastre=80  aspers,  0 
Asper,  0 
Medina  a>pers,  0 
Do1lar=30'inedins,  0 
Ecu  or  f  roivn=96  aspers,  0 
SultHnin=2  ecu,  0 
Pargo  dollar=70  medini,  0 


£ 

0 
0 
0 
0 

3 


9. 

4 
0 
0 
4 
5 
10 
10 


i.  d. 

4  6 

0  OA 

0  10* 

r  6 

7  6  . 


d. 
0 

OA 

H 

6 
0 
0 
6 


c. 
00 

0166§ 


0  19  06 

1  66  66f 
15  00 


$  «• 

0  88f 

0  01  HA 

0  03-33A 

1  00 

1  11  11* 

2  22££f 
2  33*33} 
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ALGIERS,  TUNIS  AND  TRIPOLI. 

Sterling. 

£   S.    d.  $  c. 

Dollars  doubles,                         0   4    6  1  00 

Double=2  rials,                             0    11}  0  25 

Rial= 10  aspers,                             0   0    6}  0  12} 

PistoIe=15  doubles,                        0  16  10}  2  76 

Zequin=180  aspers,                        0  10    1}  2  25 

PatacaCbica,                                0   0  11}  0  21^ 

SuUanin=8}  patacas  chicas,             0    8    1}  1  81 

Piastre===3                 "                  0    2  10}  0  64 

MOROCCO,  FEZ,  TANGIER9,  AND  SALLEE. 

£  s.    d.  $  c. 

Dollar=s=28  blanquils,                    0   4    6  1  00 

Blanquil=24  fiuces,                      0    0    1}}  0  03  57} 

Ounce  =4  blanquils,                      0    0    74  0  .14  28} 

Quart<i=14    14                            0    2    3«  0  50 

Zequin=56    "                            0    9    0  2  00 

Pistole=100  "          r                 0  16    Of  3  57} 

PERSIA. 

£   a.   d.  $  c. 

Bovello— 12  abasbees,                  0  16    0  3  55-55$  . 

Abashee~4  shahees,                    0    1    4  0  29*63— 

Shahee=10cozl                           0   0    4  0  07-41— 

Larin   =25  do.                            0   0  10  0  18-51 

Or=5  abasbees,                         0   6   8  1  48  14 

BOMBAY. 

£  **  d«  $  c. 

Rupee— 4  quarters,                        0   2   3  0  50 

Quarter=20pice8=100  reas,             0   0   6}  0  12} 

Rea,                                           0   0   Offe  0  00-125 

Fagoda=14  quarters,                      0    7  10}  1  76 

Rupee,  gpld=60  do.                        1  13    9  7  50 

Current  mohuss=  15  current  rupees,    111}  4  68} 

Current  rnpee=50  pice,                  0    14}  0  31} 

MADRAS  AND  PONDICHERRY. 

£  i.  d.  $  c. 

Pagoda=36  fanams,                          0   8  3^  1  84 

Fanam=8pire=s30  casb,                    0    0  2}  0  05} 

Pice=2  viz=10  cash,                       0   OOjj  0  00  64— 

Rupee=10  fanams,                            0    2  3}  0  51} 

Crowns=2  rupees,                            0    4  7}  1  02} 

Rupee,*  gold=4  pagodas,                   1  13  1}}  7  36 

Bengal,  or  new  Sicca  rupee,               0   2  3  0  60 


•  Lack  of  rupees  is  100000,  and  340  Sicca  rupees  pan  currently  for  100  Star 
pagodas. 
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Pagoda  is  184  cents  in  the  United  States. 
Sea  shells,  called  cowries  are  used  for  change  ;  their  value 
ries  with  their  quality.  f 

CALCUTTA  AND  CALLldUT. 

Sterling. 

£ ».  a. 

Rupee— 16  annas,  0  2  3 

Anna=12  pices,  0  0  ]{| 

Fatoam=4    do.  0  0  6} 

Crown  or  Ecu=^2  rupees,  0  4  6 

Pagoda=*56  annas,  0  7  10$ 

100  Sicca  rupee s=l  16  current  rupees. 

PEGU,  JAVA,  SUMATRA,  *c. 

£  s.  <L 

Dol!ar=900  fettee*,  0  4  6 

Fettee*=10  cori,     "  0  0  0^ 

Tical=500  fettees,  0  2  6 

Rial,  crown  or  ecu— 2  ticals,  0  5  0 


$  e. 
0  50 
0  03f 

0  14 

1  00 
1  75 


$ 

1  00 

o  ooi 

0  554 


CHINA. 


Tale=10  maces, 
Mace  ~  10  candereens, 
Candereen=sio  cash, 

The  Spanish  dollar  passes  at  72  candereens,  which 

makes  the  candereen  worth,  0  01-38$ 

But  the  tale  is  reckoned  in  the  United  States,  1  46  00 


£  s.  d. 
0  6  8 
0  0  8 
0  0  0} 


1  4C8A 
O  J4-81 
0  01-48 


JAPAN. 


Tale=10  mace=rix  dollar, 
Mace=10  candereens, 
Candereen  ==2  pi  tit, 


£  a. 

0  3  41 

0  0  4,V 
0  0  2?V 


0  75 
0  07f 
Q  03-75 


Dollar-=8  reals, 
Real=12  quartos, 
Quarto, 


MANILLA. 


£  s.  a. 

0  4  6 
0  0  6f 
0  0  0ft 


$  c. 
1  00 
0  12J 
0  CIA- 


BAT  A  VI  A. 


Spanish  dollar=64  stivers, 
Stiver, 

Rix  doilar?=48  stivers 
Ducatooa=80  do; 


£  a.  d. 

0  4  6 
0  0  Of} 
0  3  4| 

0  5  7|- 


1  00 
0  01*. 

0  75 

1  So 
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COLOMBO  IN  CEYLON. 

£  *.  d.  $  c. 

Spanish  dol!ar=64|  stivers,  0  4  6  TOO 

Stiver,  0  0  Of |  0  01-55 

ftupee=30  stivers,  0  2  0  46-53* 

Rix  dollar=48  do.=8  shillings,  0  3  4¥%  0  74-46 


ENGLISH  WEST  INDIES, 
The  principal  difference  is  in  the  number  of  shillings  in  the 

Spanish  dollar,  while  a  pound  is  20  shillings,  and  a  shilling  is  12 
pence,  at  Jamaica  and  Bermudas,  the  Spanish  dollar  is  6  shillings 
and  8  peace.    Hence  the 

£  s.  d.  $  c. 

Pound=20  shillings=3  dollars,             0  13  6  3  00 

Shilling=12  pence,                          0   0  8TV  0  15 

Penny,                                          0    0  Of  J  0  01  25 

At  Barbadoes,  the  Spanish  dollar  is  6  shillings  and  3  pence. 
Hence  a 

Pound— 20  shillings                          0  14  4J  3  20 

Shillings  12  pence                           0   0  8£f  0  16 

Penny                                          0   0  Off  0  01£ 

FRENCH  WEST  INDIES. 
In  some  of  the  Islands  the  Spanish  dollar  passes  for  8  livres  and 
5  sols,  and  in  others  for  9  livres.    In  the  former,  the 

£.  9.  d.        D.  c. ' 
Livre=20jsoIs  0   0  6TflT      0  12^. 

Sol=12  denjers  0    0  0}{      0  00-60§£ 

8  livres  5  sols  0   4  6  1  00 
In  the  latter,  the 

Livre=20sols  0   0  6  0  11| 

Sol=12  deniers  0   0  0T%      0  00-55f 

9  livres  0   4  6  1  00 

IN  MARTINTCO,  TOBAGO  AND  ST.  CHRISTOPHERS, 

The  English  inhabitants  keep  their  Accounts  in  the  denomina- 
tions of  English  money,  and  the  Frepch,  in  those  of  France.  But 
the  round  dollar  passes  for  9  shillings,  and  the  current  dollar  at  8 
shillings  and  three  pence,  or,  the  round  is  to  the  current  dollar  as 
12  to  11.  So  that  99  livres=ll  round  dollars  or  =12  current 
dollars. 

SPANISH  WEST  INDIES. 

£.  •.  d,         $•  c. 

Dollar=8  reals  0   4  6         1  00 

Real  0  0  6}       0  12J 
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TABLE  II. 

OF  THE  MONEY  OF  THE  JEWS,  GREEKS,  AND  ROMANS,  Vtfflt 

the  Value  in  sterling  and  federal  money.* 


OF  THE  JEWS. 

Talent=50  roanch  342 

Shekel=2becah  0 

Becah=10  gerah  0 

Gerah  0 

Sextula  0 

Siclus  aureus  •  1 

Talent  of  Gold  5475 

In  this  estimate  tbe 
16  to  I. 


16 

2 
1 
0 
12 
16 
O 


d. 
9 

10* 

3* 

m 
0* 

6 


1620  83* 

30  41| 

0  50ff 
0  25ff 
0 

2  67* 
8  11* 


0     25533  33* 


yalue  of  gold  is  to  that  of  silver  nearly  as 


OF  THE 

Drachmae*  tetrobolom 
Tetrobolum==2  diobolum 
Diobolum=2  t>botus 
Obolas=2  hemiobolura 
Hemtobolum±=4  chalcus 
Chalcus=7  septon 
Didrachmon=2  drachma 
Tetrard  slatu=2  didrachma 
Mina=100  drachma; 
Talent=60  minas 
10G  Talents 

Statu  aareuft=25  drachma 
Statu  daricus=50  do.  ) 
according  to  Josephus,  J 


GREEKS 

%  0 
0 
0 
0 
0 
0 
0 
0 
3 

193  15  0 
19375    0  0 

0  16  1} 

1  12  3} 


a.  d, 
0  74 
0  5* 
0  2* 
0  1A 
0  0f* 

0  o,% 

1  3* 

2  7 
4  7 


$  c. 
0  14*1 
0  09ff 
0  04f|f 
0  02*11 
0  OlHf  ^ 

0  28|| 
'    0  57** 
14  35/T  ' 
861  Ml*  ■ 
86111  11* 
3  58*| 

7  t7i$ 


OF  THE  ROMAN3. 


Denarius23?  quinarii 
Quinarioti^  sestertii 
Sestertius=:2*  asor  libella 

=4  teruncii 
Teroncios 

Sestertiuai=1000  sestertii 


£ 

0 
0 


s.  a. 

0  7| 
0  3* 

0  1** 

o  on 


$  <V 
0  14*1 

o^AV 

0  03*tf 

0  00T^  nearlr. 
35  87 


*  AuQwn  differ  respecting  the  precise  value  of  ancient  money.  The 
estimate  u  here  given,  which  is,  at  least  sufficiently  near  toe  truth. 
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£    ».  d. 

Decius  sestertiam==1000  ses- 

tertia,  8072  18  4 

Centies  sestertium,  or  centies 

HS.  was  10000  sestertia,  or  60729  3  4 
Millies  HS.  was  100000  fces- 

tertia.or  '  807291  13  4 

And  the  millies  centies  HS. 
was  the  sum  of  (he  last 
two,  or  .  888020  16  8 


Aureus— 25  denarii 


D. 


35879  63 


fi  16  1}        3  58ff 


This  ratio  of  the  aureus  to  the  denarius  is  that  mentioned  by 
Tacitus. 


TABLE  III. 


OF  MEASURES  OF  LENGTH  AND  CAPACITY  AND  WEIGHTS  OF 
VARIOUS  <X)UNTRIES. 

THE  table  of  English  and  American  measures  has  been  given 
under  compound  addition. 

•  Compared  with  the  French  measure,  the  English  inch  js 
0*2539940539585323821235+  of  a  French'  metro. 


A  Foot  English 

Yard=3feet 

Rod  or  pole=5£  yards 

Mile=320  rods 

Leagtie=3  miles 

EH  Englisb=5  quarters  of  a  yard 

Ell  Flemisb=3  do. 

Ell  French=6  do. 

Wine  gall on=231  cubic  inches  English 

Ale  do.=282  do. 

Gallon,  dry  measure=268-8  do. 

Bushel=32  quarts  =2 150 -42  do. 

Wine  quart=57*75  do. 

Ale  do.=70-5  do. 

Dry  do.=67-2  do. 

Wine  Hogshead=63  gallons 


SCOTLAND. 


3  Feet  make  1  ell, 

1  Mile-5760  fecit, 

30  Scotch  ells  are  equal  to 

30  Scotch  miles, 


French  metres. 
0-30479286+ 
0-91437859+ 
5-02908227-r 
1609-30632588+ 
4827-91997764+ 
1-142973 

0-  685784 

1-  371568 
French  litres. 

3-3735 
'  4-6208 
4.4043 
352343 

0-  9463 

1-  1562 
11011 

238-4509 


English* 
37-2  inches. 
5952f  feet. 

31  yards. 

31  miles. 


4», 


tables: 


lFa11=6eH«,  223J  inphef. 

.48  Scotch  acres  are  ?ery  ne*riy  61  acres. 

For  the  measure  of  Wheat,  Peas9  Beant,  Rye,  and,  White  Salt, 
100  Bolls  equal  409  bushels,  Winchester  measure. 

For  Barley,  Oats,  and  Malt. 
100  Bolls  equal  596  bushels,  Winchester  measure. 
JVbte.  The  Boll  varies  in  different  parts  of  Scotland. 

IRELAND. 

The  Irish  and  English  foot  and  yard  are  equal. 
The  Irish  mile,  =^2240  yards. 

11  miles  Irish,  14  miles. 

121  acres  "  196  acres. 

The  Irish  bushel  contains  1740*8  cubic  inches^ 


Metre, 

Deca-metre==10  metres, 
Hecto-metre=100  «• 
Kilo-metre=1000  " 
My ria,metre^=  10000  " 

Deci-metre==TV  metre, 
CenU-metre=?=T£v 
.MiHi-metre=T^T 

Metre,  % 

Quadrant  of  tbe  Meridian, 


FRANCE.* 

French  feet. 
3078444 
30-78444 
307  8444 
3078-444 
30784-44 

French  inches. 
3-6941328 
0-36941328 
0-03694 1328 


English  feet. 
3-2809167 
32-809167 
32809167 
32809167 
*  32809-167 

English  inches. 
393710004 
0-393710004 
0-0393710004 


French  lines. 
443  295936 
100  French  degrees,.30  English  decrees. 


English  lines. 
472-4520048 


*  France  is  the  only  nation,  which  has  established  an  invariable  standard  of 
measure'.  The  linear  unit  of  the  French  measGre  is  the  nietre.  By  accurate 
observations' and  calculations  the  length  of  the  meridian  from  the  Equator  to 
the  pole,  which  passes  through  the  city  of  Paris,  was  ascertained  to  be  5130740 
toiscs  of  six  feet  each  of  tbe  ancient  French  measure.  This  number  of  toises 
is  equal  to  .30784440  French  feet,  or  S28G9167  English  feet.  The  metre  is  one 
ten  miUionlTl  part  of  this  are  of  the  meridian,  or  3*078444  feet,  which  is  3  feet 
1 1  lines,  and  .*JJJ*<L  of  a  line  of  the  former  French  measure.  All  other 
measures  are  derived  from  the  metre. 

In  England,  it  has  been  proposed  to  make  the  length  of  the  pendulum  to  vi- 
brate seconds  at  London,  the  standard  of  measure.  At  the  level  of  the  sea,  and 
when  the  temperature  is  62d.  Far.  and  in  lat.  51d.  31'  8*4"  N.  the  length  of  the 
pendulum  to  vibrate  in  a  second  is  39*1386  inches,  English,  as  very  accurately 
determined  by  Capt,  Kater.  Accordiug  to  Capt.  Kater's  measure,  the  French 
metre  is  39*3707 ii  inches  English,  at  the  same  temperature,  and  may  be  taken 
with  sufficient  accuracy  to  be.  39*371  inches.  These  measures  will  vary  a  little 
according  to  the  scale  on  which  they  are  estimated.  If  Troughton's  scale  of  36 
i  aches  be  taken  as  the  standard,  General  Roy's  Scale  is  36*00036  inches,  and 
Bird*3  Parliamentary  standard  of  1758,  is  36*00023  inches.  And  if  the  scale  of 
1758  be  the  standard*  Troughton's  scale  is  35*99977  inches.  According  tp  Mr. 
Uesslcr,  the  French  meUe  is  3*28168733  feet  on  Troughtou*s  Scale* 
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Trench  feet.  English  feet 

Degree=54  min.  Eng.  100  mm.  Fr.      307344-4  328091-67 
Mioute=324  sec.  Eng.  100  sec.  Fr.       3078-444  3280-9167 
The  are  is  the  square  of  the  deca- metre,  and  is  the  unit  for 
square  measure. 

French  square  feet.    English  square  feet. 
Are,  947-681746113  1076-44143923 

Square  metre  or  Centtare,       9-47681746113  10-7644143923 
The  litre  is  the  cube  of  the  decimetre,  and  is  the  unit  for  dry  and 
liquid  measure. 

French  cubic  inches.  Eng.  cubic  inches. 
Litre,  50-4124 16         61  028 

HectoIitre=13  veltes  31  pints,  6102  8 

Paris  pint  is  tV^VYtt  Iitre  or  46'95  cuoic  incbes- 
The  ttere  is  a  cubic  metre,  and  is  the  unit  for  Cubic  or  Solid 
Measure. 

French  cubic  feet.   English  cubic  feet. 
Stere,  20-17385         35  317 

OF  THE  OLD  FRENCH  MEASURES. 

French  feet,         English  feet. 
The  Toise,  6  6-394626*64-  ' 

Aune  or  Ell,  3  63f        3  8782+ 

Foot=12  inches,  1-  1  065771 1+* 

Inch=12  lines,  °A  *  00888142+ 

A  French  League  is  nearly  2f  English  miles,  or  about  of  an 
English  League. 

By  a  decree  of  1812,  the  Toise,  Aune,  Foot,  &c.  are  allowed  to 
be  the  denominations  of  measure  for  the  common  people  of  France, 
in  the  following  ratios  to  the  metre, 

Tojse=2  metres,  6  56  English  feet  nearly. 

Foot=4  metre,  0  5468 

lnch=^  metre,  0  2734 

Aune  or  Ell=li  metre,  3-9371 
Bushel=|  Hectolitre.  762  854  cubic  inches. 

The  old  litron=40'393455£J  Frenph  cubic  inches,  by  statute*  but 
the  common  litroh  is  48  822*4  English  cubic  inches. 

Weight.  English. 
Paris  pound  or  16oz.=2  marcs,  7560grs. 
Ounce,  4725 

16  pounds  are  2  libs.  Troy. 

63oz.  64oz.  Troy. 

100  pounds     1081bs.  Avoirdupois, 

92Jf  do.        100  do. 

25     do.        27  do. 

1  Kilogramme  45-35  do.  ' 
1  Hectogramme  453.50  do. 

*  The  ratio  of  the  French  to  the  English  foot  here  assigned  is  very  little  dif> 
fercnt  from  1  to  iT}}T,  which  was  formerly  considered  as  the  (me  ratio. 


TABLES. 


HAMBURGH. 


100  Ells, 
16  do. 

1  German  mile, 
100  lbs, 

1  Shippound, 


SWEDEN. 

1096-275  feet, 
1000  do. 

1 .     Cao  or  Kano, 

877-7125  Victaalievigt, 

1333*4935  Sknlpoands, 

HOLLAND. 

100  Ells, 
133*  do. 

1      Dutch  mile, 
1  ft=2marca=sl6oz. 
100  lbs. 
91^T  do. 
219  do. 

ANTWERP, 
100     Brabant  EUb, 
135^  do. 
100  lbs. 
(  06  do. 

Quintal =10  myriogrammes, 
100     pots  of  Brabant, 


100  ft, 
90f  f  do. 
1  Last. 


96  lbs. 
100  lbs. 


BREMEN. 


DENMARK. 


1  Sbippound«=32Qlb8.  or  20 1 


lispounds, 
1000  Feet, 


1  Arsheen, 
9  da 


RUSSIA. 


Eogtish. 

62j  yards. 

10  do. 

.  4  miles* 
107*  lbs. 
100  do. 
280  do. 


1000  feet 

974*397  do, 

159*864  cub.  inch. 
lOOOlbs.  Troy. 
1000  do.  At. 


76yds. 
100  do. 
2±  miles. 

6775grs. 
109|lbs. 
100  do. 
800  do. 


74yds. 
100  .do. 
104Jlbs. 
100  do. 
204}  do. 

36J  gallons. 


110ft. 
100  do. 
80  bushels. 


lOOlbs. 
104$  d<u 

3331  do. 

1049 


28  incbei. 
7  yards. 
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English. 
88{1bs. 
33^  do. 
333  do. 
J  mile. 


2-7471  feet 
5-8173  do. 

97ft. 

24*  do. 
3|  miles. 


100  !bf. 
1  Pood-40lbg. 
1  Borquit=]0  poods, 
Russian  Vent, 

SPAIN. 

Vara  or  Barra=^J  of  French  ell, 
Vara,  of  Catalonia2 1|  do. 
100ft, 

Arobe=25lbs. 
Spanish  league, 

BILBOA. 

100  Varas,  108yds. 

100  ft,  106±lbs. 

100  ft  of  iron,  100  ft. 

32  veltf,  66  gallons. 

100  fanagues,  152  bushels. 

PORTUGAL. 

Cavedo=26§  Eng.  in.  or  accurately, 
Vara      43$     do.  do. 
32fc=l  arobe,  nearly 
Qu  intal=4  a  robes  or  1 28ft 
60  Alquiers  or  1  Moy, 
Fanga==4  alquiers, 
Canado=4  quarteels, 
Almude=12  canados, 


26-5933  inches. 
44-66 
33ft. 
132ft. 

24  bushel*. 
1}  do. 
3  pints. 
A\  wine  gallons. 


Cane, 

Pound  of  silk, 
1001 08. 

Cantar=100  rotolos, 


NAPLES. 

=7  feet)  or 


84  inches. 

12oz. 
64flbs. 
1961bs.  - 


145  lbs. 
100  brasses, 
Cane*^  brasses, 
116  sacks, 


Brace, 

100  ft  of  Vienna, 

3£&taree, 

Staro, 

Barrel  of  wine, 


LEGHORN. 

112ft. 
64yds. 
2Hyds. 
100  quarters,  800  bushels. 

TRIESTE. 

27  inches,  or      }  yard. 

123  ftAv. 
1  quarter,    8  bushels. 

^  do. 

18  gallons. 


TABLES. 
PALERMO  IN  SICILY. 


Cantar, 

Pound  weight, 

Salon, 

Caffis, 

Cantar  of  oil, 
Barrel^ 


SMYRNA. 


Pike* 
45  Okes, 
40}  do. 


nearly 


BOMBAY. 


Maud, 
Surat  maud, 

Sarat  Candy =21  S.  mauds, 
Bombay  Candy =2 I  B.  mauds, 
The  ft  is  the  English  ft. 

MADRAS. 

Picul=100cattas, 

Catta, 

Maud, 

Candy  =20  mauds, 

CALCUTTA. 

Cavid, 
Bazar  maud, 
Factory  do. 

1  Maud=40  Seers,  and 

1  Seer=  16  cfaittacks. 


English. 
1761b*.  At. 
J  }ft  nearly, 
life. 
485  ft. 
Si  gallons. 
25  do. 
9  do. 


i  yd.  nearly. 
123}  ft  Av. 
112  do. 


J  Cwt. 
37}lbs. 
784  do* 
588  do. 


133£fhs. 

Uft. 
25ft  Troy. 
5001b*.  do. 


^?wt. 
75  ft. 


Covid, 

Picul=100  cattas, 
Catta=16  tales, 


CHINA. 


BAT  A  VI  A. ' 


Ufv  inches. 
133}  lbs.  ^ 


Picul  =  100  cattas  =  125ft  Dutch  =  133|ft. 


MANILLA. 


100ft, 

Arobe  or  25ft, 
tocul=5J  arobes, 


104ft. 
26  do. 
143  do. 
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JAPAN. 

Hichey  or  Ichan,  3£  feet. 

Catta=16  mace,  13£fc. 
Mace=10  tales,  f  do. 

Balec,  16*  gallons. 

FRENCH  WEST  INDIES. 
10416,  112  lbs. 

100ft,  107Tyb9. 


A  If  ACCOWRT  O*  THE  GREGORIAN  OR  NSW  STYLE,  TOGETHER  WITH  80  BOS 
CHRONOLOGICAL  PROBLEMS,  FOR  FIJTDIWG  THE  EPACT,  COLDEff  NUMBER, 
MOON'S  ACE,  &C 

POPE  GREGORY  the  XHIth  made  a  reformation  of  the  cal- 
endar. The  Julian  calendar,  or  old  style,  had,  before  that  time, 
been  in  general  use  all  over  Europe.  The  year,  according  to  the 
J ulian  calendar,  consists  of  three  hundred  and  sixty  five  days  and 
six  hours ;  which  six  hours  being  one  fourth  part  of  a  day,  the 
common  years  consisted  of  three  hundred  and  sixty  Five  days,  and 
every  fourth  year,  one  day  was  added  to  the  month  of  February, 
which  made  each  of  those  years  three  hundred  and  sixty  six  days, 
which  are  usually  called  leap  years. 

This  computation,  though  near  tbe  truth,  it  more  than  the  solar 
year  by  eleven  minutes,  which,  in  one  hundred  and  thirty  one 
years,  amounts  to  a  whole  day.  By  which  the  Vernal  ^Equinox 
was  anticipated  ten  days,  from  the  time  of  the  general  council  of 
Nice,  held  in  the  year  325'  of  the  Christian  j£ra,  to  the  time  of 
Pope  Gregory ;  who  therefore  caused  ten  days  to  be  taken  out  of 
the  month  of  October  in  1582,  to  make  the  ^Equinox  fall  on  the 
.  21st  of  March,  at  it  did  at  the  time  of  that  council.  And,  to  pre- 
vent the  like  variation  for  the  future,  be  ordered  that  three  days 
should  be  abated  in  every  four  hundred  years,  by  reducing  the 
leap  year  at  the  close  of  each  century,  for  three  successive  cen- 
turies, to  common  years,  and  retaining  the  leap  year  at  the  close 
of  each  fourth  century  only. 

This  was  at  that  time  esteemed  as  exactly  conformable  to  the 
true  solar  year ;  but  Dr.  Halley  makes  the  solar  year  to  be  three 
hundred  and  sixty  five  days,  five  hours,  forty  eight  minutes,  fifty 
four  seconds,  forty  one  thirds,  twenty  seven  fourths,  and  thirty  one 
fifths:  According  to  which, in  four  hundred  years,  the  Julian  year 
of  three  hundred  and  sixty  five  days  and  six  hours  will  exceed  the 
•olar  by  three  days,  one  hour  and  fifty  five  minutes,  which  is  near 
two  hours,  so  that  in  fifty  centuries  it  will  amount  to  a  day. 

Though  the  Gregorian  calendar,  or  new  style,  had  long  been 
used  throughout  the  greatest  part  of  Europe,  it  did  not  take  place 
in  Great  Britain  and  America  till  the  first  of  January,  1752;  and 
in  September  following,  the  eleven  days  were  adjusted  by  calling 
the  third  day  of  that  month  the  fourteenth,  and  continuing  the 
rest  in  their  order. 
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CHRONOLOGICAL  PROBLEMS. 

Problem  I. 

As  there  are  three  leap  years  to  be  abated  in  every  four  centuries :  t§ 
shew  how  to  find  in  which  century  the  last  year  is  to  be  a  leap  year, 
and  in  which  it  is  not. 

Rule. 

Cat  off  two  cyphers,  and  divide  the  remaining  figures  by  4 ;  if 
nothing  remain,  the  year  is  a  leap  year. 

Ex  amp.  1.  The  year  18(00.  Examf.  3.  The  year  20|00. 

4)18(4  4)20(5 
16  20 

2  0 

Examf.  2.  The  year  19)00.  .  Examf.  4.  The  year  40[00. 

4)19(4  4)40(10 
16  40 

3  0 

The  first  and  second  examples,  having  remainder*,  shew  the 
years  to  be  common  years  of  three  hundred  and  sixty  five  days  ; 
but  the  third  and  fourth,  having  no  remainders,  are  leap  years  of 
three  hundred  and  sixty  six  days. 

Problem  If. 

To  find,  with  regard  to  any  other  years,  whither  any  given  year  he 
leap  year,  and  the  contrary. 
Rule. 

Divide  the  proposed  year  by  4,  and  if  there  be  no  remainder, 
after  the  division,  it  is  leap  year ;  but  if  1,  2  or  3  remain,  it  is  the 
first,  second  or  third  after  leap  year. 

Examp.  1.  For  the  year  1784.      Examf.  2.  For  the  year  1786. 
4)1784(446  4)1786(446 
16  16 

18  "l8 
16  16 

24  ~26 
24  24 

0  ~g  $  second  after 

I  leap  year. 

Problem  III. 

To  find  the  Dominical  Letter  for  any  year,  according  to  the  Julian 
method  of  calculation. 
Rule. 

Add  to  the  year  its  fourth  part  and  4,  and  divide  that  sum  by  7 : 
if  nothing  remain,  the  Dominical  Letter  is  G ;  but  if  there  be  any 
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remainder,  it  shews  the  letter  io  a  retrograde  order  from  G,  he* 
ginning  the  reckoning  with  F ;  or,  if  it  he  subtracted  from  7,  yon 
will  have  the  index  of  the  letter  from  A,  accounting  as  follows  * 
A  B  C  D  £  F  G 
12  3  4  5  6  7 
Examp.  For  the  year  1786. 
(Given  year=1786 
Add  {  Its  fourth  =446 
(And  4 

7)2236(319 
21 

13 
7 

66 
63 

And  7— 3=4=D,  reckoning  from  A. 
Problem  IV. 

K>  find  the  Dominical  Letter  for  any  year  according  to  the  Gregori- 
an computation. 

Rule. 

Divide  the  year  and  its  fourth  part,  less  1  (for  the  present  cen- 
tury) by  7 ;  subtract  the  remainder  after  the  division,  from  7,  and 
this  remainder  will  be  the  index:  of  the  Dominical  Letter,  as  be- 
fore :  if  nothing  remain  it  is  G. 

Examp.  1.  For  the  year  1810;      Examp.  2.  For  the  year  1812.* 
aaa  (Given  year=1810 
Ma  }  Its  fourth  «  462 

2262 
Subtract  1 

7)2261(323  7)2264(323 
21  21 

16  16 
14  14 

21  24  i 

21  21 

And  7-0=7=G.         And  7— 3=4=D. 


*  Here  it  is  to  be  observed,  that  every  leap  year  has  two  Dominical  Letters ; 
that)  feud  by  this  ride,  is  the  Dominical  Letter  from  the  twenty  fifth  day  of 
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Problem  V. 
To  find  the  Prime,  or  Golden  Number. 
Rule. 

'  Add  1  to  the  giyeo  year;  divide  the  sum  by  19,  and  the  remain- 
der, after  the  division,  will  be  the  Prime  ;  if  nothing  remain,  then 
19  will  be  the  Golden  Number. 
Examp.  For  the  year  1*86, 
To  the  given  year  1786 
Add  1 

19)1787(94 
171 

77 

1  Golden  Number. 
The  Golden  Number,  or  Lunar  Cycle,  is  a  period  of  19  yean, 
invented  by  Meton,  an  Athenian,  and  from  him  called  the  Metonick 
Cycle.  The  use  of  this  cycle  is  to  find  .the  change  of  the  moon ; 
because  after  19  years,  the  changes  of  the  moon  fall  on  the  same 
days  of  the  month  as  in  the  former  19  years  ;  though  not  at  the 
same  time  of  the  day,  there  being  au  anticipation  of  one  hour, 
twenty  seven  minutes,  forty  one  seconds,  and  thirty  two  thirds ; 
which,  in 312  years,  amount  to  a  whole  day.  .Hence,  the  Golden 
Number  will  not  show  the  true  change  of  the  moon  for  more  than 
three  hundred  and  twelve  years,  without  being  varied.  But  the 
golden  number  is  not  so  well  adapted  to  the  Gregorian,  as  the  Ju- 
lian calendar :  The  epact  being  more  certain  in  the  new  iiyle,  te 
find  which,  the  golden  number  is  of  use. 

Problem  Vf. 
To  find  the  Julian  Epaet. 
Rule. 

,  First  find  the  Golden  Number,  which ,  multiply  by  11,  and  the 
product,  if  leas  than  30,  will  be  the  number  required  ;  if  the  pro- 
duct exceed  30,  then  divide  it  by  30,  ancj  the  remainder  is  the 
epact. 

Ex  amp.  1.  For  the  year  1786.. 

February  to  the  epd  of  the  year;  and  the  next  in  the  order  of  the  alphabet 
■erves  from  the  first  of  January  to  the  twenty  fourth  of  February.  ' 

In  the  2d  Example,  D  is  the  Dominical  Letter  for  the  year;  but  E,  the  next 
in  the  order  of  the  alphabet,  is  the  Dominical  Letter  for  January  and  February. 
From  this  interruption  of  the  Dominical  Letter  every  fourth  year,  it  is  twenty 
eight  years  before  the  Dominical  Letter  returns  to  the  same  order,  which,  were 
it  not  for  the  leap  years,  would  return  to  the  same  every  seven  years. 

This  Cycle  of  twenty  eight  years  is  calle^  the  Cycle  of  the  Sun. 
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To  (he  given  year  1786 
Add  j 

J 9) 1787(94 
171 

77 
76 

Golden  Number=l  and  1x11  =  11  (be  Julian  Epact, 
Examp.  %.   For  (he  year  179 1. 
1791 
1  . 

15)1792(94 
171 

82 
76 

6=Golden  Number,  and  6x11=66,  (herefore  30)66(2 

60 

£pact  6 

Problem  VII. 

To  find  the  Gregorian  Egact. 

Rule.  Subtract  11  from  the  Julian  Epact:  If  the  subtraction 
cannot  be  made,  add  30  to  the  Julian  Epact ;  then  subtract,  and  (lie 
remainder  will  be  the  Gregorian  Epact :  if  nothing  remain,  the 
Epact  is  29. 

Or,  take  1  from  the  Golden  Number,  and  divide  the  remainder 
by  3 ;  if  1  remain,  add  10  to  the  dividend,  which  sum  will  be  the 
Epact;  if  2  remain,  add  20  to  the  dividend ;  but  if  nothing  remain, 
the  dividend  is  the  Epact. 
Examp.  1.  For  (he  year  1786.     Examp.  3.  For  the  year  1791. 
The  Julian  Epact  beiog  It     The  Julian  Epact  being  but  6 
Subtract  11  Add  to  it  30 


0 

Because  nothing  remains,  the 
Epact  is  £9. 

Or, 

Examp.  2.  For  (he  year  1786. 
The  Golden  number  being  1 
Take  from  it  1 

Divide  by  3)0(0 
There  being  no  remainder, 
the  Epact  is  29,  as  before. 


36 

Subtract  If 

Gregorian  Epact=25 
Or, 

Examp.  4.  For  the  year  1791. 
Tbe  Golden  number  being  6 
Take  from  it  1 

Wt 
3 

~2 


430 
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Therefore,  as  2  remains,  add  20  to  the  dividend,  and  it  gires 
the  Epact  25,  as  before. 

A  general  Rule  for  finding  the  Gregorian  Epact  forever. 

Divids  the  centuries  of  any  year  of  the  Christian  Era  by  4,  (Re- 
jecting the  subsequent  numbers ;)  multiply  the  remainder  by  17,  and 
to  this  product  add  the  quotient  multiplied  by  43  ;  divide  this  sum 
plus  86  by  25,  multiplying  the  Golden  Number  by  11,  from  which 
subtract  the  last  quotient,  and  rejecting  the  thirties,  the  remainder 
will  be  the  Epact. 

Examp.    For  the  year  1786. 

Rejecting  the  subsequent  numbers  86,  it  will  be  17. 
4)17(4 
16 

—  Golden  Number=  1 

Multiply  by  11 

11 

Subtract  the  last  quotient  =11 

00 

Therefore,  as  nothing  remains, 
the  Epact  is  20,  as  before* 


Multiply  by  17 
17 

Add  4X43=172 

189 
Add  86 

25)275(11 
25 

'  '  25' 
25 


A  TABLfc  Of  THK  KIN£T££V  BPACTS  WOK  TH*  JULIA*  AJIP 

 '      RIAFT  ACCOUNTS,  BY  THE  GOLDEN  WJKBXR.   


G.  N. 

Julian 

Epact. 

Or*?. 
Epact. 

G.  N. 

Julian 
Epact. 

Greg. 
Epact. 

G.  N. 

Julian 
Epact. 

Greg. 
Epact. 

1 

11 

29 

.7 

17 

6 

.13 

23 

12 

2 

22 

11 

8 

28 

17 

14 

4 

23 

3 

3 

22 

9 

9 

28 

15 

15 

4 

4 

14 

3 

10 

20 

9 

16 

26 

15 

5 

25 

14 

11 

1 

20 

17 

7 

26 

6 

6 

25 

12 

12 

1 

18 

18 

7 

19 

29 

18 

Problem  VIII. 
To  calculate  the  MoonU  age  on  any  given  day. 

Rule.  To  the  given  day  of  the  month,  add  the  Epact  and  n am- 
ber of  the  month  :  If  the  sum  be  less  than  30,  it  is  the  Moon's 
age,  but  if  it  exceed  30,  then  take  30  from  it,  and  the  remainder 
will  be  the  Moon's  age. 

Note.  The  numbers  to  be  added  to  the  following  months,  are 
as  follow : 
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To 


"January 

February 

March 

April 

May 
.Jane 


July 

r  5i 

August 

6 

September 

8 

October 

8  ' 

N  o?  ember 

10 

H  December 

.10. 

Example*   For  January  25th,  1786. 
I  Given  day  =25 
Add  <  Epact  =29 
(No.  of  the  month  =00 

54 

Subtract  30 

24=Moon's  age. 
Problem  IX. 

To  find  the  times  of  the  New  and  Full  Moon,  and  the  first  and  last 

Quarters. 

Rule.  Find  the  Moon's  age  on  the  given  day,  then,  if  it  be  15, 
the  Moon  will  be  full  on  that  day,  and  by  counting  1\  days  back- 
Ward  and  forward  you  will  have  the  first  and  last  quarters,  and  by 
counting  backward  aod  forward  15  days*  you  will  have  the  times  of 
the  last  and  next  change  ;  but  if  the  age  of  the  Moon  be  greater 
than  15,  take  15  from  it,  and  (he  remainder  will  shew  bow  many 
days  have  passed  since  the  last  full  moon,  and  counting  these  back- 
ward, you  will  have  the  day  the  last  full  moon  happened  on,  and  by 
knowing  that,  we  can  find  the  change,  or  either  of  the  quarters,  at 
before. 

Again,  if  the  age  of  the  moon,  on  the  assumed  day,  be  less  than 
15,  then  take  that  from  15,  and  the  remainder  will  shew  bow  many 
days  are  to  run  till  the  next  full  moon,  which  you  will  have  by  ad- 
ding the  remainder  to  the  assumed  day ;  and  proceeding  as  before, 
you  will  have  the  days  of  the  change,  and  either  quarter  as  above. 
Examp.  For  January  25th,  1786.  (  Assumed  day  =25 

Add /Epact  =29 
(  Number  of  the  month =00 

54 

Subtract  30 

Moon's  age=24 
Subtract  15 

Take  the  days  since  the  last  full  moon=  9 
From  the  assumed  day=25 

To  the  day  of  the  full  moon=16th 
Add  15 
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New  Mooon  3! si 

From  the  foil  Mood  16 
Take  7£ 

First  quarter   9th  / 

To  the  full  Moon=16 
Add  7| 

Last  quarter=23 

Problem. X* 

The  time  of  the  Moon's  coming  to  the  South,  after  the  Sun,  being  given, 
to  find  the  age  of  the  Moon. 

Rule.  As  24  hours,  the  whole  difference  of  time,  are  to  30,  the 
number  of  days  from  change  to  change,  so  is  the  difference  of  lime, 
to  the  Moo 0*3  age. 

Example.  I  observed  the  Moon  to  be  on  th?  meridian,  or  due 
Booth,  at  6  o'clock  in  the  afternoon  :    What  is  t^e  Moon's  age  ?    . . 

24  ;  30  :;  6  :  7  J  days,  Ans. 

Problem  XI. 

To  find  the  time  of  the  Moon's  southing* 

Rule.  Multiply  the  Moon's  age,  on  the  given  day,  by  48  min- 
uted, and  divide  the  product  by  60,  the  minuteein  an  hour,  (or  mul- 
tiply by  4  and  divide  by  b)  and  the  quotient  will  show  hotv  many1 
hours  and  minutes  "the  moon  is  later  in  coming  on  the  meridian, 
than  the  sun,  and  counting  so  many  hours  and  minutes  forward 
from  12  o'clock,  we  have  the  time  of  the  Moon's  southing:  if  Xhi 
hours  ftnd  minutes,  found  as  above,  be  les9  than  12,  then,  that  will 
be  the  time  of  the  Moon's  southing  after  noon  ;  but,  if  greater  than* 
12,  then,  take  12  from  them,  and  the  remainder  will  be  the  time  of 
the  Moon's  southing  in  the  morning. 

Examp.  1.    Required  the  time  of  the  Moon's  southing  on  the 
25th  day  of  January  1766  ? 

Moon's  age=24  Or, 
h.  m.  48  24 

From  19  12    4 

Take  12  00  192  — 

  96  5)96 

7  12    h.  m.     —      h.  m. 

Hence  the  Moon  60)1152(19  12    19^=19  12  as  before, 
souths  at  12  min-  60 

utes  past  7  in  the   

morning.  552 
540 


12 
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Exam  p.  2.   For  the  9th  of  February  1786  ? 
Moon's  age=10 
48 

 h.  m. 

60)480(8  0  afternoon,  is  the  time  of  the  Moon's 
48  [soothing. 
Note.   From  the  change  to  the  fall,  the  Moon  comes  to  the 
south  afternoon ;  but  from  the  full  to  the  change,  before  noon* 

Problem  XII.. 

To  find  on  what  day  of  the  week,  any  given  day  in  any  month  will  fall* 

As  ope  of  the  first  seven  letters  of  the  alphabet  is  prefixed  to  eve- 
ry day  in  the  year  beginning  with  A,  which  is  always  prefixed  to 
the  first  day  of  January  i  And  *a,  in  common  years,  the  letter,  an- 
nexed to  the  first  Sunday  in  January,  shews  the  Dominical  Letter 
for  that  year  ;  but  every  leap  year  having  two  Dominical  Letters, 
the  first  of  which  serving  to  the  twenty  fourth  of  February,  and  the 
other  for  the  rest  of  the  year,  consequently,  in  any  common  year, 
the  DoiniQicalLetter  being  known,  the  first  of  January  may  be  ea- 
sily found,  reckoning  from  A  according  to  the  natural  order  of  the 
letters :  and  in  any  leap  year,  the  first  of  its  two  Dominical  Letters 
will  shew  ^s  above,  counting  from  A  1>.B  2,  C  3,  &c.  and  by  count- 
ing backward,  yon  may  have  tfte  day  of  the  week,  pn  which  the 
first  of  January  will  happen* 

RpiE.  Find  the  day  of  the  w?ek  answering  to  the  first  of  Janu- 
ary that  year,  then  add  together  the  days  contained  ip  each  month 
from,  the  beginning  of  tl\e  year  to  the  proposed  day  of  the  month 
inclusively ;  divide  this  sum  by  7,  and  if  any  thing  remain,  afyer  the 
division,  then  count  so  many  forward,  beginning  with  that  day  on 
which  the  first  of  January  falls,  and  you  will  have  the  day  of  the 
week,  on  which  the  proposed  day  will  fall :  but  if  nothing  remain, 
then  the  day  of  the  week,  preceding  that  day  on  which  the  first  of 
January  falls,  answers  to  the  proposed  day* 

Example. 

On  what  day  of  the  week  will  the  5th  day  of  May  1786  fall  ? 

Jan.  31 

By  the  preceding  observations,  and  by  Feb.  28 
Prpb.  4th,  the  first  of  January  is  found  to  March  31 
fall  on  Sunday.  April  30 

May  5th 

Now,  counting  forward  six  days  from 
Sunday,  the  first  of  January  (inclusively) 
the  5th  of  May  falls  on  Friday. 


6  from  Jan  1. 

G  3 


7)125(17 
7 


55 
49 
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Problem  XlU. 

'  To  find  the  Cycle  of  the  Sun. 

Rule.  ^  Add  25*  to  the  given  year ;  divide  the  flam  by  28,  and 
the  remainder,  after  division,  is  the  Cycle  required ;  but  if  noth- 
ing remain,  the  Cycle  is  28. 

Example. 

For  the  year  1807? 

To  1807 
Add  25 


28)1832(65 
168 

152 
140 


The  use  of  this  Cycle  is  to  fin* 
the  Dominical  Letter  by  the  fol- 
lowing Table. 


12=Cycle  required. 


A  TABLE  OF  THE  DOMIHICAL  LETTERS  tOK  THE  HEW  8TYUB, 
ACCORDING  TO  THE  CYCLE  OF  THE  BVH. 


Cycle.  (Letter. 


2 
3 
4 

_5 

6' 
7 


D  C 


B 
A 

G 

FE 


D 
C 


(Cycle.  | 

Letter. 

8 

fir 

9 

AG 

10 

F 

11 

E 

12 

D 

13 

CB 

14 

A  j 

Cycle.(Letter. 


16. 
17 


18 
19 

20 
21 


G 
F 

ED 


C. 
B 
A 
GF 


Cycle. 


22 
23 
24 
25 


Letter. 


E 
D 
€ 
B  A 


26 

27 
28 


G 
F 
E 


Problem  XIV. 

To  find  the  year  of  the  Dionysian  Period. 
Rule.   Add  to  the  given  year  457  ;  divide  the  sum  by  532/ add 
the  remainder  will  be  the  number  required. 

Example. 

Required  the  year  of  the  Dionysian  Period  for  the  year  178.6  ? 
To  1786 
Add  457 


532)2243(4 
2128 

11 5*=  Dionysian  Period* 

*,  From  the  commencement  of  this  century,  9+16=25  must  be  added  to  the 
given  year.  The  leap  year  having  been  omitted  in  the  year  1 8Q0,  makes  ijt  ne- 
cessary to  add  25  to  the  date  of  the  year,  and  then  dividing  by  28,  it  will  giv* 
the  Cycle  right  during  the  present  century.  And  this  is  a  general  role  to  be  ob- 
served, that  when  a  leap  year  has  been  abated,  add  16  to  the  number  which  was 
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Problem  XV. 

To  find  the  year  of  Indiction. 

Rule.  Add  3  to  the  gi?en  year ;  divide  the  sum  by  15,  and  the 
remainder,  after  division,  willbe  the  Indiction  j  if  nothing  remain, 
it  wiil  be  15. 

Example. 

Required  the  year  of  Indiction  for  1786 1 
To  1786 
Add  3 

15)1789(119 
15 

2* 
15 

139* 

135 

4»Iodietibn. 

Problem  XVI. 

To  find  the  Julian  Period. 
Rule.   Add  4713  to  the  given  year,  and  the  sum  will  be  the  Jul- 
ian Period. 

Example. 

What  year  of  the  Julian  Period  will  answer  to  the  year  1786  ? 
:  To  1786 

Add  4713 

6499  Am. 

PHOBLEM  iVH. 

To  find  the  Cycle  of  the  Sun,  Golden  Number,  and  Indiction,  for  any 
current  year. 

Rule.  To  the  current  year  add  4729  ;*  divide  the  sum  by  28,' 
19  and  15,  respectively,  and  the  several  remainders  will  be  the 
numbers  required ;  when  nothing  remains,  the  divisor  is  the  num- 
ber required. 

Example. 

What  are  the  Cycle  of  the  Sun,  Golden  Number,  and  Indiction, 
for  the  year  1807  ? 

before  added  to  the  year,  rejecting  28  when  it  exceeds  it,  and  this  number  be- 
ing added  to  the  year,  and  the  sum  divided  by  38,  the  remainder  after  divis- 
ion, will  be  the  Cycle  for  finding  the  Dominical  Letter.   Thus,  in  the  nineteenth 

century,  it  will  be  0+16=25,  and  in  the  twentieth  century  &+ 16—28=13, 
which  number  will  serve  two  centuries,  for  the  year  2000  is  a  leap  year. 

*  For  any  year  in  the  nineteenth  century  add  4713+ 16=4729. 
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1807  19)6536(344  15)6536(435 

4729  57  60  . 

28)6536(232  33  « 

56  76  45 

93  76  86 

84  76  7a 

96  0  Indiction=ll 

84  •   Golden  Number^  19 


12  Cycle  of  the  Sun. 

Problem  XVIII. 

To  find  the  time  of  High  Water. 

Rule.  Find  the  Moon's,  soothing,  to  which  add  the  point  of  the 
compass  making  full  sea,  on  the  full  and  change  days,  for  the  place 
proposed,  and  the  sum  will  be  the  time  required. 

Example.. 

I  demand  the  time  of  high  water  at  Boston,  January  25th,  1786, 
admitting  the  tide  to  flow  and  ebb  N.  W.  and  S.  E.  on  the  days  of 
change  and  full  ? 

.  We  have  before  found  the  Moon's  southing  to  be  7h.  1 2m.  in  the 
morning. 

h.  m. 

Therefore  to  7  12 

Add  4   0=the  point  of  the  compass,  and  it 

Gives  11  12  in  the  morning,  for  the  time  of  high  water. 
Problem  XIX. 
To  find  on  what  day  Easter  will  happen. 

It  was  ordered  by  the  Nicene  Council,  that  Easter  Sunday  should 
be  kept  on  the  first  Sunday  after  the  first  full  moon,  which  happen- 
ed upon  or  after  the  twenty  first  day  of  March,  the  day  on  which 
(hey  thought  the  Vernal  Equinox  happened.  Though  this  was  a 
mistake,  for  the  Vernal  Equinox,  that  year,  fell  on  the  twentieth  of 
March.  But  yet,  the  full  moon,  which  fell  on,  or  next  after  the 
twenty  first  of  March,  they  catted  the  Paschal  full  moon.  And  by 
the  introduction  of  the  Gregorian,  or  New  Style,  the  Equinox  will 
now  always  happen  on  the  twentieth  or  twenty  first  of  March. 
And  the  feast  of  Easter  is  now  to  be  kept  on  the  next  Sunday  after 
the  Paschal  full  moon,  or  the  full  moon  which  happens  after  the 
twenty  first  of  March  ;  but,  if  the  full  moon  happens  on  a  Sunday, 
Eaister  day  is  to  be  the  next  Sunday  after. 

Rule.  Find  the  age  of  the  moon  on  the  21st  of  March,  in  the 
given  year,  and  if  it  be  14,  then  find  the  day  of  the  week  answer- 
ing to  it,  and  the  Sunday  following  is  Easter  Sunday ;  but  if  the 
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mood's  age  on  the  21st  day  of  March  be  not  14,  then  reckon  for- 
ward to  the  day  on  which  the  moon's  age  is  14,  and  find  the  day  of 
the  week  answering  to  that  day ;  the  Sunday  following  will  be  the 
day  required. 
N.  B.   On  leap  year  take  the  20th  of  March. 
Examp.    When  does  Easter  happen  in  the  year  1786  ? 
21  of  March  Jan.  31 

29  Epact.  Feb.  26 

1  No.  of  the  month.  March  31 

—  April  13ih 
51  — - 

Subt.30  7)103(14 
•  7 
il  Moon's  age.  — 
i  j  i  qq  5  No.  of  days  to  the  Moon's  33 
Add     I  being  14  days  old.  28 

44  5  There- 
Take  31=days  in  March,  fore  the  first  of  January  being  Sun- 

—  day,  reckon  forward  5  days,  tnclud- 
13th  of  April,  the  ing  Sunday,  and  you  will  find  the 

day  of  the  full  modn,  or  13th  of  April  falls  on  Thursday, 
Easter  limit.  consequently  the  next  Sunday  is  the 

16th,  which  is  Easter  Sunday. 
Easier  may  be  found,  for  any  future  time,  by  the  following  Ta- 
ble which  is  calculated  from  1753,  the  time  of  the  commencement 
of  the  New  Style  in  America,  and  which  shews,  by  (he  Golden 
Number,  the  day9  of  the  Paschal  full  moons ;  by  which,  and  the 
Dominical  Letter,  the  day  on  which  Easter  will  fall,  may  be  found. 

The  Use  of  the  Table. 

First,  find  the  Golden  Number  as  before  taught,  which  seek  in 
the  column  of  Golden  Numbers  under  the  time  in  which  the  given 
year  is  included  ;  right  against  the  Golden  Number  of  the  year,  in 
the  last  column  but  one,  you  hare  the  day  of  the  month  on  which 
the  Paschal  full  moon  happens,  which  is  the  limit  of  Easter  ;  from 
thence  run  your  eye  down  among  the  Dominical  Letters,  till  you 
come  to  the  Letter  of  the  given  year,  and  against  it  you  have  the 
day  of  the  month,  on  which  Easter  falls  that  year. 

Example.  Tq  know  when  Easter  falls  in  1786. 

The  Golden  Number  for  the  year  being  one,  and  the  Dominical 
Letter  A  ;  therefore  seek  in  the  first  column  (the  given  year  be- 
ing included  between  the  j ears  1753  and  1899)  for  the  Golden 
Number:  then  Cast  your  eve  along  to  the  last  column  but  one,  un- 
der the  title  Paschal  full  0,  and  you  will  find  the  thirteenth"  of 
April  to  be  the  day  of  the  full  moon ;  against  which,  in  the  last 
column,  stands  E,  which  shews  it  to  be  Thursday,  therefore  the 
nest  Sunday  following  is  Easter  Sunday,  which,  by  going  down  the 
column  of  Letters  to  the  next  A,  you  will  find  to  be  the  sixteenth 
of  April. 
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PLANE  GEOMETRY. 

DEFINITIONS.  ' 

J.  A  POIStT  in  the  Mathematicks  is  considered  only  as  a  mark, 
without  any  regard  to  dimensions.        ♦  • 

2.  A  Line  is  considered  as  length,  without  regard  to  breadth  or 
thickness.  ........ 

3.  A  Plane  or  Surface  has  two  dimensions,  length,  and  breadth, 
but  is  not  considered  as  having  thickness, 

4.  A  Solid  has  three  dimensions,  length,  breadth  and  thickness, 
and  ia-  usually  called  a  Body. 

5.  A  fine  is  either  straight,  which  is  the  nearest  distance  between 
two  Points;  or  crooked,  called  a  Curve  Line,  whose  ends  may  be 
drawn  further  asunder. 

6.  If  two  Lines  are  at  equal  distance  from  one  another  in  every 
part,  they  are  called  parallel  Lines,  which,  if  continued  infinitely, 
will  never  meet. 

-  7.  If  two  lines  incline  one  towards  another,  they  will,  if  continu- 
ed, meet  in  a  point :  by  which  meeting  is  formed  an  Angle. 

/  8.  If  one  Line  fall  directly  upon  another,  so  that  the  Angles  on 
both  sides  are  equal,  the  Line,  so  falling,  is  called  a  perpendicular  y 
and  the  Angles  so  made,  are.  called  right  Angles,  and  are  equal  to 
90  degrees;  each,  < 

9.  Alt  Angles,  except  right  Angles,  are  called  oblique  Angles, 
whether  they  are  acute,  that  is,  less  than  a  right  Angle  ;  or  obtuse% 
that  is*  greater  than  a  right  Angle, 

GEOMETRICAL  PROBLEMS. 

Problem  I.    To  divide  a  Line  AB  into  two  equal  parts. 

Set  one  foot  of  the  compassed  in 
the  point  A,  and*  opening  them  be- 
yond  the*  middle  of  the  line,  de- 
scribe  arches  above  and  below  the 
line  ;  with  the  same  extent  of  the 
compasses,  set  one  foot  in  the  point  A1 
B,  and  describe  two  arches  crossing 
the  former  :  draw  a  line  from  the  \  / 

intersection  of  the  arches  above  the  / 
line,  to  the  iutersec{jon  below  the 
line,  and  it  will  divide  the  line  A6  into  two  equal  parti. 
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Problem  II-  To  erect  a  perpendicular  tin  the  point  C  tft  a  given  fate. 


X 


Set  one  foot  of  the  compasses 
in  the  giv*n  point  C,  extend  the 
other  foot  to  any  distance  at  pleas- 
ure, as  to  D,  and  with  that  extent 
make  the  marks  D,  and  E.  With 
the  compasses,  one  foot  In  D,  at 
jmy  extent  above  half  the  distance 
of  D  and  E,  describe  an  arch  - 
above  the  line,  and  with  the  same  X> 
extent,  and  one  foot  in  E,  describe 
an  arch  crossing  the  former ; 

draw  a  line  from  the  intersection  of  the  arches  to  the  given  point 
C,  which  will  be  perpendicular  to  the  given  line  in  the  point  C. 

Problem  III.    To  erect  a  .perpendicular  upon  the  end  of  a  line. 

Set  one  foot  of  the  compasses 
in  the  given  point  B,  open  them 
to  any  convenient  distance,  and 
describe  the  arch  CDE  ;  set  one 
foot  in  C,  and  with  the*ame  ex- 
tent, cross  the  arch  at  D  :  with 
toe  same  extent  cross  the  arch 
again  {rota  D  to  E  ;  th$n  with  . 
pn£  foot  of  the  compasses  in  D,  * 
and  with  any  extent  above  the 
half  of  ED, describe  an  arch  a;  take  the  compasses  from  D,  and, 
keeping  them  at  the  same  extent  with  one  foot  in  E,  intersect  the 
former  arch  a  in  a ;  from  thence  draw  a  line  to  the  point  B,  which 
will  be  a  perpendicular  to  AB% 


-1 


B 


Problem  IV.    From  a  given  point,  a,  to  let  fall  a  perpendicular  to 
a.  given  line  AB. 

Set  one  foot  of  the  compasses  in 
the  point  a,  extend  the  other  so  as 
to  reach  beyond  the  line  AB,  and 
describe  an  arch  to  cut  the  tine  AB 
in  C  and  D ;  put  one  foot  of  the 
compasses  in  C,  and,  with  any  ex- 
tent above  half  CD,  describe  an 
arch  b  ;  keeping  the  compasses  at 
the  same  extent,  put  one  foot  in  D, 
and  intersect  the  arch  6  in  b  ;  C  E" 

through  which  intersection,  and  • 
the  point  a.  draw  a  E,  the  perpendicular  required. 


B 
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Problem  V.    To  draw  a  Line  parallel  to  a  given  Line  AB. 
Set  one  foot  of  the  com- 
passes in  any  part  of  the  line,    E  0»*   -i.  F 

as  at  c ;  extend  the  compass-  *  A 

es  at  pleasure,  unless  a  dis- 
tance be  assigned,  and  de- 
scribe an  arch  b ;  with  the  * 
same  extent  in  some  other 
part  of  the  line  AB,  as  at  e,  describe  the  arch  a  ;  lay  a  ruler  to  the 
extremities  of  the  arches,  and  draw  the  line  E  F,  which  will  be 
parallel  to  the  line  A  B. 

Problem  VI.    To  make  an  Angle  equal  to  any  number  of  degrees. 

It  is  required  to  Jay  off  an  acute  Angle  of  35°  on  a  gi?en  line  AB, 

Take  GOdegrees  from  the  liue  of  . 
chords  in  the  compasses,  set  one     \  + 
foot  of  the  compasses  in  (be  point      \  v 
A,  describe  an  arch  CD,  at  pleas- 
ure ;  then  set  one  foot  of  the  com- 
passes in  the  brass  centre,  in  the 
beginning  of  the  line  of  chords,  and 
bring  the  other  to  35  on  the  line  ; 
with  this  extent  set  one  foot  in  C, 

with  the  other  intersect  the  arch  CD,  in  a,  and  through  a  draw  the 
line  AE,  so  will  EABbe  an  angle  of  35  degrees.  . 

If  the  angle  had  been  obtuse,  suppose  125°,  then  take  90*  from 
the  line  of  chords  ;  set  one  foot  in  C,  and  intersect  the  arch  in  b ; 
then  take  35°  from  the  same  line  of  chords,  and  set  them  from  b  to 
d:  a  line  drawn  froiri  A  through  d  to  F  will  make  an  angle,  FAB, 
of!25#. 

To  measure  an  angle  by  the  line  of  chords,  is  only  to  take  the 
distance  on  the  arch  between  the  lines  AB  and  AE,  or  AB  and  AF, 
and  lay  it  on  the  line  of  chords. 

Problem  VII.  To  make  a  Triangle,  whose  sides  shall  be  equal  to  thrfe 
given  lines t  provided  any  two  of  them  be  longer  than  the  third. 


Let  A,B,C,  be  the  three  given  lines ; 
draw  a  line  AB,  at  pleasure;  take 
the  line  C  in  the  compasses,  set  one 
foot  in  A,  and  with  the  other  make  a 
mark  at  B ;  then  take  the  gi?en  liqe 
B  in  the  compasses,  and  setting  one 
foot  in  A,  draw  the  arch  C ;  then 
take  the  line  A  in  the  compasses,  and 
intersect  the  arch  C  in  C ;  lastly, 
draw  the  lines  AC  and  BC,  and  the 
triangle  will  be  completed. 


A 

B  - 

O  - 


H  3 
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Problem  VIII.    To  make  a  Square,  having  equal  sides,  equal  to  amy 
given  line.  ■ 

Let  A  be  the  given  line  ;  draw  a  line  i 
AB  equal  to  the  given  line  ;  from  B  raise  — — — — — 
a  perpendicular  to  C  equal  to  AB,  with  _ 
the  same  extent,  set  one  foot  in  C  and  de 
scribe  the  arch  D  ;  also  with  the  same  ex- 
tent, set  one  foot  in  A  and  intersect  the 
arch  D ;  lastly,  draw  the  Fines  AD  and 
CD,  and  the  square  will  be  completed. 

In  like  manner  may  a  Parallelogram  be 
constructed,  only  attending  to  the  differ- 
ence between  the  length  and  breadth. 

Problem  IX.  To  describe  a  Circle,  which  shall  pass  through  any 
three  given  Points,  which  are  not  in  a  straight  lint. 
Let  the  three  given  points  be  A,B,C,  through  which  the  circle  is 
to  pass  Join  the  points  AB  and  BC  with  right  lines,  and  bisect 
these  lines;  the  point  D,  where,  the  bisecting  lines  cross  each  oth- 
er, will  be  the  centre  of  the  circle  required.  Therefore,  place 
one  point  of  the  compasses  in  D,  extending  the  other  to  either  of 
the  given  points,  and  the  circle,  described  by  that  radius,  will  pais 
through  all  the  points. 


Hence,  it  wilt  be  eaty  to  find  (he  cen- 
tre of  any  given  circle  ;  for,  if  any  three 
points  are  taken  in  the  circumference  of 
the  given  circle,  the  centre  will  be  rea- 
dily found  as  above.  The  same  may  al- 
so be  observed,  when  only  a  part  of  the 
circumference  is  given. 


Problem  X.  To  describe  an  Ellipsis  or  Oval  mechanically. 
Draw  two  parallel  lines,  as  L  and  M,  at  a  moderate  distance,  by 
Prob.  5 ;  then  draw  two  others  at  the  same  distance,  across  the  for- 
mer, as  N  and  O ;  by  the  crossing  of  these  lines  will  be  made  a  fig- 
ure ABCD,  of  four  sides ;  extend  the  compasses  at  pleasure,  and  set- 
ting'one  foot  in  D,  describe  the  archcrfe ; 
with  the  same  extent,  set  one  foot  in  B, 
and  describe  the  itch  fgh  ;  then  set  one 
foot  in  C,  and  contract  them  so  as  to  reach 
the  point  e,  and  describe  the'arcb  Im ; 
with  the  same  extent,  and  one  foot  in  A, 
describe  the  arch  ik>  and  the  oval  will  be 
completed.    In  the  same  manner,  with  8  ^ 

a  greater  or  less  extent  of  the  compass- 
es, may  a  greater  or  less  oval  be  made  by  the  same  four  sided  fig- 
ure ABCD. 


MENSURATION  OF  SUPERFICIES,  kc.  443 


MENSURATION 

OF  SUPERFICIES  AND  SOLIDS. 

Section  I.  Of  Superficies. 

SUPERFICIES,  or  surfaces,  are  measured  by  the  superficial 
inch,  foot,  yard,  fee.  according  to  the  measures  peculiar  to  differ- 
ent artists. 

The  superficial  inch,  foot,  &c.  is  one  inch,  foot,  &c.  in  length  and 
breadth ;  and,  because  12  inches  make  one  foot  of  Long  Measure, 
therefore  12x12=144  inches  make  1  superficial  foot,  3x3= 9. feet, 
a  yard,  &c. 

The  superficial  content  of  every  surface  is  found  by  the  proper 
rule  of  its  figure,  whether  square,  triangle,  polygon,  or  circle. 

Article  1.  To  measure  a  Square,  having  equal  tides. 

Rule. 

Multiply  the  side  of  the  square  into  itself,  and  the  product  will 
be  the  area  or  Superficial  content,  of  the  same  name  with  the  de- 
nomination taken,  either  in  inches,  feet,  or  vards,  respectively. 

Let  ABCD  represent  a  square,  whose  eicTe  is  12  a 
inches  or  12  feet.    Multiply  the  side  12  by  itself, 
thus,  12  inches.  12  feet. 

12  inches.  12  feet. 

Area=144  inches.        144  feet 

By  the  Sliding  Rule. 
Set  1  to  the  length  on  B,  then,  find  the  breadth  on  A,  and  oppo- 
site to  this  on  B,  you  will  have  the  content. 

By  Gunter's  Scale. 

Extend  the  dividers  from  1 ,  on  the  line  of  numbers,  to  the  length ; 
that  distance,  laid  the  same  way  from  the  breadth,  will  point  out 
the  answer. 

Art.  2.  To  measure  a  Parallelogram  or  long  Square. 
Rule. 

Multiply  the  length  by  the  breadth,  and  the  product  will  be  the 
area,  or  superficial  content.* 

Let  ABCD  represent  a  parallelogram,  whose  A 
length  is  6  feet,  and  breadth,  4  feet.  Multiply 
i  by  4.       Length  5 
Breadth  4 

—  D 
Area  20  Ans. 


B 


*  If  the  parallelogram  be  divided  into  squares  by  drawing  lines  as  in  the 
figure,  it  is  obvious  on  inspection,  that  the  number  of  squares  must  always  be 
equal  to  the  product  of  the  length  and  breadth.  The  same  may  be  shown  on 
the  square  also.  The  area  of  a  Rhombus  or  Rhomboides  is  equal  to  that  of  a 
parallelogram  of  the  same  bn?e  and  altitude. 
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The  content  of  this  figure  is  found  on  the  sliding  rale  and  scale, 
as  the  former. 

Art.  3.  When  (he  breadth  of  a  Superficies  is  given,  to  find  haw  mveh 
in  length  will  make  a  square  foot,  yard,  Ore. 

Rul*. 

As  the  breadth  is  to  a  foot,  yard,  &c.  so  is  a  foot,  yard,  &c.  to 
the  length  required  to  make  a  foot,  yard,  &c.  Or  divide  144  by 
the  breadth,  and  the  quotient  will  be  the  length  required. 

How  much,  in  length,  of  a  board  21  feet  wide,  will  make  a  square 
foot? 

In.  br.  In.  leng.  In,  br.  In.  leng. 
As  30  :  12  ::  12  :  4*8 
12 

30)144(4*8  inches,  length  required. 
120 

240 

240  In. 

Breadth=30)144(4-8  inches,  Ans. 

Art.  4.  To  measure  a  Rhombus. 

Definition.  A  rhombus  is  a  figure  with  four  equal  sides,  in  the 
form  of  a  diamond  on  cards,  haying  two  angles  greater  and  two  less 
than  the  angles  of  a  square  :  the  former  are  called  obtuse  angles, 
and  the  latter,  acute,  or  sharp,  angles. 

Rule. 

Multiply  the  side  by  the  length  of  a  perpendicular,  let  fill  from 
one  of  the  obtuse  angles  to  the  side  opposite  such  angle. 

Let  A8CD  represent  a  rhombus, 
each  of  whose  sides  is  16  feet :  AAr  - 
perpendicular  let  fall  from  the  obtuse  \ 
angle,  at  B,oo  the  side  DC,  will  in-  \ 
tersect  it  in  the  point  E,  so  will  BE  \ 
be  12  feet ;  and  this  being  multiplied  \ 
into  the  given  side,  the  product  will         \  j 
be  the  area  of  the  rhombus.  py  j 

E 

Side=16  By  the  Sliding  Rule. 

Per.=12  Set  1  on  A  to  the  length  on  B  ;  find  the 

—  perpendicular  height  on  A,  against  which  on 

192  area.     B  is  the  content 

By  Gunter. 

The  extent  from  1  to  the  perpendicular  height  will  reach  from 
the  length  to  the  content. 


AND  SOLIDS. 


Art.  6.  To  find  the  Area  of  a  Rhomboides. 

Definition.  A  rhomboides  is  a  figure,  whose  opposite  sides  and 
opposite  angles  are  equal. 

Rule. 

Multiply  one  of  the  longest  sides  by  the  perpendicular  let  fall 
from  one  of  the  obtuse  angles  on  one  of  the  longest  sides. 

Let  ABCD  represent  a  rhomboides ; 
the  longest  sides  AB  and  CD  being       */;  7B 
16-5  feet,  and  the  perpendicular  AE, 
9-7  feet.     Side=J6*5  £>  * 

Perp. 


9-7 


Ans.  160  05  feet. 


The  content  is  found  on  the 
sliding  rule,  and  scale,  as  in 
the  last  figure. 


Art.  6.  To  measure  a  Triangle.* 
Rule. 

If  it  be  a  right  angled  triangle,  multiply  the  base  by  half  the 
perpendicular,  or  half  the  base  by  the  perpendicular,  and  the  pro- 
duct will  be  the  area  :  but  if  it  be  an  oblique  apgled  triangle, 
(whether  obtuse,  or  acute,)  multiply  half  the  base  by  the  length 
of  the  perpendicular  let  fall  on  the  base  from  the  angle  opposite  to 
it,  and  the  product  will  be  the  area.  The  longest  side  of  a  trian- 
gle is  usually  called  the  base,  except  in  a  right  angled  triangle, 
where  the  longest  of  the  two  legs,  which  include  the  right  angle, 
is  called  the  base. 

In  the  right  angled  triangle  ABC  right 
angled  at  C ;  the  base  AC  is  18*8  feet;  and 
the  perpendicular  BC=12  6. 

Base    =18-8       Or,  Perp.=12-6 

4Perp.=  6-3         J  Base  =  9-4 
{      ______  mmmmmmm 

604 
1134 

118*44  area.  118-44  area 

The  oblique  angled  triangle  ABC 
being  given,  let  fall  a  perpendicular 
from  the  angle  at  B  on  the  base  AC, 
and  that  perpendicular  is  the  height 
of  the  triangle.  The  base  AC  being  a 
35  6,  and  the  perpendicular  BD=9, A: 
to  find  the  area. 

•  A  triangle  is  half  a  parallelogram  of  the  same  base  and  altitude  j  hence  the 
rule.  In  a  right  angled  triangle,  the  longest  side  is  called  the  hypotenuse";  the 
next  longest,  the  base ;  and  the  she^test  side,  the  perpendicular. 
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7-8=half  the  base. 
9=beight  of  the  angle. 

702=area. 

By  the  Sliding  Rule. 
Set  1  on  A  to  the  length  of  the  base  on  B,  and  opposite  to  half 
the  length  of  the  'perpendicular,  on  A,  you  will  hare  the  content 
on  B. 

By  Gtmter. 

The  extent  from  1  to  half  the  length  of  the  perpendicular  will 
reach  from  the  length  of  the  base  to  the  content. 

In  this  place  it  may  be  proper  to  instruct  the  learner  in  one  of 
the  properties  of  a  right  angled  triangle  :  viz  That  the  square  of 
the  longest  side  of  a  right  angled  triangle,  usually  called  the  hy- 
potenuse, is  equal  to  the  sum  of  the  squares  of  the  two  other  sides, 
usually  called  the  legs  ;  which  is  of  great  use,  for  by  this  mean, 
any  two  sides  of  a  right  angled  triangle  being  given,  the  other  may 
be  found  by  common  Aritbmetick.  Thus,  in  the  right  angled  tri- 
angle ABC,  the  base  AC  and  perpendicular  BC  being  given,  the 
hypotenuse  AB  may  be  found  by  extracting  the  square  root  of  the 
•um  of  the  squares  of  the  base  and  perpendicular. 


Base  18-8         Per  p.  12  6  353  44=square  of  the  base. 

18*8  12  6  158  76=*qaare  of  theperp. 


1604  756  •  •  • 

1604  262.  612  20(22-63  hypotenuse. 

188  126  4 


353  44  158-76  42)112 

84 


446)2820 
2676 


4523)14400 
13569 

831 

And,  if  the  hypotenuse  and  one  of  the  legs  .be  given,  the  other 
may  be  found  by  subtracting  the  square  of  the  given  leg  from  the 
square  of  the  hypotenuse. 

There  are  some  numbers,  the  sum  of  whose  squares  make  a  per- 
fect square,  of  which  sort  are  3  and  4,  whose  squares,  being  added 
together,  make  25,  which  is  the  square  of  5 ;  therefore,  if  the  base 
ota  triangle  be  4,  and  the  perpendicular  3,  the  hypotenuse  will  be 
6  ;  and  if  any  of  these  numbers  be  multiplied  by  any  other  number, 
those  products  will  be  the  sides  of  right  angled  triangles,  as  6,  8, 10, 
and  15,  20,  25,  &c.  Thus  artificers,  when  they  set  off  the  corner 
df  a  building,  usually  measure  6  feet  on  one  side,  and  8  feet  on  the 
other,  then  laying  a  10  feet  pole  across,  it  makes  the  corner  a  true 
right  angle. 
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Art.  7    There  is  another  method  of  finding  the  area  of  triangles,  the 
three  sides  being  given. 

Rule.  Add  the  three  sides  together,  then  take  the  half  of  that 
sum,  aod  out  of  it  subtract  each  side  severally ;  and  multiply  the 
half  of  the  sum  and  these  remainders  continually,  and  the  square 
root  of  this  product  will  be  the  area  of  the  triangle. 

In  the  oblique  triangle  ABC,  the  base  AC  is  given  15*6,  the  side 
A6  is  10  4,  and  the  side  BC  is  9*2,  to  find  the  area. 

B 


15  6 

17-6 

17-6 

17-6 

10-4 

—156 

—  10-4 

—  9-2 

9-2 

2- 

7-2 

84 

35  2  sum 

17'6=half  the  sum. 
17-6 
o 


101376 


2128*8960(46'139~area, 
16 

66)528 
516 

921)1289 
921 

9223)36860 
27669 


202752  922C9)919l0O 

830421 


2128*896 


88679 

Art.  8.    To  measure  a  Trapezium. 

Definition.  A  trapezium  is  an  irregular  figure  of  four  unequal 
sides,  and  unequal  angles. 

Rule.  Draw  a  diagonal  line  from  one  of  the  angles  to  the  oppo- 
site angle,  as  AC,  and  then  will  the  trapezium  be  divided  into  two 
triangles,  of  which  the  diagonal  is  the  common  base :  then,  letting 
fall  perpendiculars  from  the  othgr  opposite  angles  on  the  diagonal, 
add  those  perpendiculars  together,  and  multiply  half  that  sum  into 
the  diagonal,  or  half  of  the  diagonal  into  the  sum  of  the  perpendic- 
ulars, and  that  product  will  be  the  area  of  the  trapezium. 

In  the  trapezium  ABCD,  the 
diagonal  AC  is  24,  the  perpen- 
dicular DE  6,  and  the  perpendi- 
cular BF  10.  The  sum  of  the 
perpendiculars  is  16,  whose  half 
is  8,  which  being  multiplied  in- 
to 24,  will  give  the  area. 


44* 
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24 
8 

192= area. 
-  -.   „  By  the  sliding  Rule. 

Set  1  on  A  to  |  the  sum  of  the  perpendiculars  do  B,  and  opposite 
the  length  of  the  diagonal  on  A,  you  will  have  the  area  on  B. 

By  Gunter.  ' 

The  extent  from  1  to  j  the  earn  of  the  perpendiculars  will  reach 
from  the  length  of  the  diagonal  to  the  area. 

Art.  9.    To  measure  any  irregular  figure. 

Rule.  Divide  the  figure  into  triangles,  by  drawing  diagonal* 
from  one  angle  to  another;  then  measure  all  the  triangles  by  ei- 
ther of  the  rules,  already  taught,  at  Article  6  or  7,  and  the  sum  of 
the 'several  areas  of  all  the  triangles  will  be4he  area  of  the  given 
figure. 

A 

The  irregular  figure  ABCDEF 
being  given,  divide  it  into  triangles 
by  tbe  diagonals  FB,  EB,  and  DB  : 
then  may  the  triangles  be  meas- 
ured by  letting  fall  perpendiculars 
on  their  respective  bases,  as  Ba, 
Bo,  Dt,  Fd,  and  multiplying  those 
perpendiculars  by  half  their  res- 
pective bases. 


«  !Inlhe.tr!ung  6  AF,B  vZ£**e  FA  "  ,00>  and  th*  perpendicular 
Ba  49 ;  in  the  triangle  FBE  the  base  £E  is  , 92,  and  Uie  perpendi- 
cular Fd  52 ;  in  the  triangle  EBD,  the  hasp  BE  is  tbe  saw  as  be- 
fore, and  the  perpendicular  Dc  44;  and  in  the  triangle  DCB.  tbe 
base  DC  is  80,  and  the  perpendicular  Bb  38 ;  by  which  the  area 
o/^ach  may  be  found  by  Art.  6.  as  follows. 


50=balf  AF. 
49=perp.  aB. 

2450=area  of  AFB. 

46= half  BE. 
44=perp.  Dc. 


46=halfBE. 
52=perp.  FA 


92 
230 

.  2392=area  of  FBE. 

38«pcrp.  Bo. 
40=halfDC. 


2450 
2024 
2392 
1520 

8386=area  of  the 
figure  ABCDEF. 


2024=area  of  EBD.  1520=area  of  DCB. 


AND  SOLIDS. 


449 


In  dividing  aojr  irregular  figure  into  triangles,  the  triangles  will 
be  less,  by  two,  and  the  diagonals  less,  by  three,  than  the  number 
of  the  sides  of  the  figure. 

If  there  be  a  long,  irregular 
figure  like  the  following,  the 
meaa  breadth  may  be  found 
very  nearly,  by  measuring  the 
breadth  at  certain  equal  distan- 
ces along  AB,  and  dividing  the 
sum  of  the  breadths  by  their 
number. 

Let  the  length,  AB,  be  16  rods,  the  1st  breadth  AC  3-9  rods,  the 
2d  4  rods,  the  3d  3  95  rods,  the  4th  4*3  rods,  the  5th  4-25  rods, 
the  6th  4-5  rods,  the  7tb  4-8  rods,  and  the  8th  4  9  rods ;  what  is 
the  area  ? 

3'9+4'4>3'954.4t34-4'g5+4'5+4!8-f  4  9  34-6 

the  mean 


8 
34*6 

breadth.   Then  -g-x!6=fl9-£  rodi,  Am. 


8 


2Zl 


Art.  10.    To  measure  a  Trapezoid. 

Definition.  A  trapezoid  is  the  segment  of  a  triangle,  cut  by  a 
line  parallel  to  the  base. 

Rule.  Add  the  parallel  sides  together,  and  multiply  half  that 
sum  by  the  perpendicular  breadth. 

In  the  trapezoid  24=AD 
ABCD,  the  side  AD    1 6=BC 
is  24,  the  side  BC  is  — 
16,  and  the  perpen-  40=sam. 
dicular  breadth  Ba  — 
is  10,  to  find  the   20=|  sum.  a 
area  by  adding  the    10= Ba. 

sides  BC  and  AD  

and  multiplying  half  200=area. 

their  sum  by  the  perpendicular  breadth  Ba. 

By  the  Sliding  Rule, 

Set  1  oo  A  to  the  equated  length  on  B,  and  against  the  breadth 
on  A  yon  will  have  the  area  on  B. 

By  Gunter. 

The  extent  from  1  to  the  breadth  will  reach  from  the  equated 
length  to  the  area. 

Art.  1 1 .    To  meagre  any  regular  Polygon. 

Definition.  A  regular  polygon  is  a  figure  whose  sides  and  an- 
gles are  all  equal ;  they  are  usually  denominated  from  the  number 
of  their  sides. 

I  3 


460  MENSURATION  OF  SUPERFICIES 


Thus,  A  figure  having 


equal  aides  and 
angles  is  a 


Trigoo. 

Tetragon. 

Pentagon. 

Hexagon. 

Heptagon. 

Octagon. 

Enoeagon. 

Decagon. 

Endecagon. 

Dodecagon* 


,  RjvLc.  Multiply  the  length  of  one  of  the  sides  by  the  number 
of  sides ;  then,  this  product  by  the  half  of  a  perpendicular  let  fait 
from  the  centre  of  the  figure  to  the  middle  of  one  of  the  sides, 
and  the  product  will  be  the  area  of  the  polygon. 

In  the  pentagon  ABCDE,  each  side  is  95, 
and  the  perpendicular  FG  65  36,  to  find  the 
area*         95=Iength  of  a  side. 

*  5=oumber  of  sides.       -  .     ]J  \ 

475=sum  of  the  sides. 
32-68=£  of  the  perpendicular. 

3800 
2850 
950 
1425 


15523-00=area  of  the  pentagon. 

By  the  Sliding  Rule. 
Set  1  on  A  to  |  the  perpendicular  on  B,  and  against  the  sum  of 
the  sides  on  A  you  will  have  the  area  on  B. 

By  Ghintcr. 

The  extent  from  1  to  half  the  length  of  the  perpendicular,  will 
reach  from  the  sum  of  the  sides  to  the  content.  < 

But  for  the  more  ready  measuring  regular  polygons,  the  follow- 
ing Table,  containing  multipliers  for  alt  regular  figures  from  the 
triangle  to  the  dodecagon,  will  be  of  use  to  the  learner. 


Number 

Number 

of  sides. 

Names. 

Multipliers. 

of  sides. 

Names. 

Multipliers. 

3 

Trigoo. 

•433013 

8 

Octagon. 

4-828427 

4 

Tetragon. 

9 

Rnneagon. 

6-181827 

5 

Pentagon. 

1-720477 

10 

Decagon. 

7-694209 

6 

Hexagon. 

2-589076 

11 

Endecagon. 

9-361 

7 

Heptagon. 

3-633959 

12 

Dodecagon 

11196 

If  the  square  of  the  side  of  a  polygon  be  multiplied  by  the  mul- 
tiplier of  the  like  figure,  the  product  will  be  the  area  of  the  figure 
sought. 
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To  m«M*r*  d  Circle  and  its  Part*. 

In  the  annexed  circle  ABCD,  the 
arch  line  ABCO  is  called  the  periphe- 
ry, the  length  of  which  is  called  the 
circumference :  Any  line,  as  DB  or  AC, 
passing  through  the  centre  E,  cots  the 
circle  into  two  equal  parts,  called  se- 
micircles, or  half  circlfes  ;  and  such 
lines  are  called  diameters  of  th£  cir- 
cle :  If  two  diameters  be  drawn  throngh 
a  circle,  at  right  angles  to  each  other, 
then,  the  four  equal  divisions  of  the 
circle  are  called  quadrants :  half  the  diameter  as  EB,  is  called  the 
radius,  or  semidiameter. 

Art.  12.  The  Diameter  of  a  Circle  being  given,  to  find  the  Circum- 
ference.* 

Rule.  This  may  be  done  by  either  of  the  following  propor- 
tions in  whole  numbers,  as  7  is  to  22,  or  more  exactly,  as  113  is  to 
355  ;  or  io  decimals,  as  1  is  to  3- 14 169  ;  so  is  the  diameter  of  a 
circle  to  the  circumference. 

*  Ab/e .    1.  If  the  diameter  of  any  circle 

2.  If  the  diameter  of  any  circle 

be  \  ?^!?p]*d  I  by  \  ,886227»  I  ia  the  aide  of  an  equal  square. 

(  divided     J  °y  1  1- 128379,  the  quotient  \  , 

3.  If  the  diameter  of  any  circle 

^  <  multiplied  >  ,    <  -866024,  the  product  >  is  the  side  of  the  equilateral 
(divided     }  y  J -1547,    the  quotient  J  triangle  inscribed. 

4.  If  the  diameter  of  any  circle 

.    C  multiplied  )  ,    J  -707016,  the  product  ?  is  the  side  of  the  square 
I  divided     }      }  1414213,  the  Quotient  S  inscribed. 

5.  If  the  square  of  the  diameter  of  any  circle 
beS  multiplied).)  -785398,  the  product  lUih0Mn 
be  Idivided     \     }  1-273241,  the  quotient  \         frrea.  m 

6.  If  the  circumference  of  any  circle 

7.  If  the  eircumferenoe  of  any  circle 

be  $  multiPlicd  J.J  '282094,  the  product  )  is  the  side  of  the 
Idivided     S     \  3*544907,  the* quotient  \  square  equal. 

8.  If  the  circumference  of  any  circle 

,    J  multiplied  )  h  S  '2756646,  the  product  /  is  the  side  of  the  equilateral 
™  Idivided     \  7  \  3*6275939,  the  quotient  (  triangle  inscribed. 

9.  If  the  circumference  of  any  circle 
hfe$multiPliedl  bv  J  '225079,  tlie  product  7  is  the  side  of  the 

1  divided     J  y  1 4-442877,  the  quotient  J  square  inscribed . 

10.  If  the  square  of  the  circumference  of  any  circle 
.    Cmulttplied*,    J    -079577525,  the  product  ?U4hil-_ 
*  Idivided     \  ^  [  12-56636217,  the  quotient  {  IS  arCa' 
11 .  If  the  area  of  any  circle 
S  multiplied  )  .    5  1"273241,  the  product  ^  ia  the  square 
divided     \ •     I  '785308,  the  quotient  ]  the^liamctor. 
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Ex  amp.  A  circle  whose  diameter  is  12,  to  find  the  circwofereaee. 
Ai  7  :  22  ::  12          As  113  :  365  ::  12         As  1  :  3-14159 12 

12                               12  12 

7)264(37-71  ss jAv-  )  113)4260(37-699  cir.  37-69908  cir. 
21  cumfereoce.  J  339 

54  870  ' 

49                          791  ^ 


50 

790 

49 

678 

10 

1120 

7 

1017 

3 

103 

Note.  3*14159  may  be  contracted  to  3*  14 16  without  any  sensible 
difference. 

Art.  13.  The  Circumferente  of  a  Circle  being  given,  to  find  the  Di- 
ameter, 

Rule.  As  22  is  to  7 ;  or  355  to  113;  or  as  1  to  -31831,  so  is 
the  circumference  of  a  circle  to  the  diameter. 

Examp.  The  circumference,  of  a  circle  being  326,  to  find  the 
diameter. 


IS.  If  the  area  of  any  circle 
,    5  multiplied  )  .    1 12*56636217,  the  product  lit  the  square  of  the 
oe  $  divided     $  '  f    -079577525,  ihe  quotient  $  circumierence. 
.  13.  When  "the  diameter  of  1  circle  is  1,  and  the  diameter  of  another  is  %  the 
'-ircumference  of  the  tint  is  equal  to  the  area  of  the  Becond,=3141£92. 

14.  If  the  circumference  be  4,  the  diameter  and  area  are  equal,=l -273241. 

15.  If  the  diameter  be  4,  the  circumference  and  area  are  equals  12*566368. 
Hence,  because  circles  are  the  most  capacious'  of  all  figures,  if  the  fourth  part 

of  a  circle  be  squared,  it  will  not  be  equal  to  the*  area  of  that  circle  (as  it  common- 
ly  supposed)  although  the  four  sides  added  together  are  equal  to  the  cireumft- 
mice  of  that  circle. 

In  a  circle  whose  diameter  is  24,  circumference  75*4,  and  area  452*4,  the  fourth 
part  of  the  circumference  is  18*85,  the  square  of  which  is  only  355*3225,  that  is, 
517*0775  less  than  the  truth :  and  the  larger  the  circle  is,  the  greater  will  the  er- 
rour  be. 

For  further  proof  of  this  matter :  If  a  cylindrical  pint,  beer  measure,  whose 
content  is  35*25  cubick  inches,  be  beaten  into  a  perfectly  square  form,  it  will  con- 
tain only  28*902  cubick  inches,  which  is  less  than  the  truth  by  6*3484+ ;  the  area 
of  the  circle  is  8*7615859288,  and  the  area  of  the  square  only 6*8813320663076624. 

Hence  appears  the  reason,  why  taking  the  fourth  part  of  the  girth  in  measur- 
ing a  cylinder  (or  a  round  stick  of  timber)  is  falsi. 

16.  If  the  diameter  of  one  circle  be  double  to  that  of  another,  the  area  of  the 
first  circle  will  be  four  times  the  area  of  the  second,  because  the  areas  of  circles 
are  as  the  squares  of  their  diameters ;  see  Art  15. 


\ 
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As  22  :  7*::  326  355  :  113  ::  326  1  :  -31831  ::  396 

7  -326  326  ' 


22)2282(103-72  diam.    678  100986 
22  226  /3662 
  339  £5493 


82    •   - 

66  355)36838( 103  76  diam.  103-76906  =  di- 

  355                         ameter,  This 

160  ■                      proportion  ia 

154  1338                     the  most  accu- 

—  1065  rate. 

60   

44  2730 

—  2485 

16   

245 

Art.  14.  To  find  the  Area  of  a  Circle. 

Rule.  Multiply  half  the  diameter  by  half  the  circumference 
and  the  product  is  the  area. 

If  the  diameter  be  given,  find  the  circumference  by  Art.  12. 
If  the  circumference  be  given,  find  the  diameter  by  Art.  13. 
Exam  p.   A  circle  whose  diameter  is  12,  and  circumference  is 
37 -7,  five  n,  to  find  the  area  ? 

18-85=half  the  circumference. 
6±=half  the  diameter. 


113-10=araa  of  the  given  circle. 
Note.   A  circular  ring  is  the  figure  contained  between  the  peri- 
pheries  of  two  concentric  circles.   Hence,  the  area  of  "a  circular 
ring  must  be  the  difference  of  the  areas  of  the  two  circles. 

Art.  15.    The  Diameter  heing  given  to  find  the  Area  of  a  Circle 
without  finding  the  Circumference. 

Rule.    Multiply  the  square  of  the  diameter  by  -7854,*  and  the 
product  will  be  the  area  of  the  circle,  whose  diameter  was  given. 
Examp.    The  diameter  of  a  circle  being  12,  to  find  the  area  i  . 
•7864 
12X12=  144 

31416 
31416 
7854 


1130976=area. 


*  When  the  diameter  is  1,  the  area  is  found  to  be  '7854,  and  as  the  areas  ci 
circles  are  as  the  squares  of  their  diameters,  the  rule  is  evident 
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t  tBy  the  Sliding  Rule. 

Set  1  on  A  to  the  diameter  on  B,  then  find  *7854  (which  ex- 
presses the  area  of  a  circle  whose  diameter  is  1)  on  A,  against 
which  on  B  is  a  4th  number ♦  then  find  this  4th  number  on  A, 
against  which  on  B  is  the  area. 

By  Gunter. 

The  extent  from  1  to  the  length  of  the  diameter  reaches  from 
-7854  to  a  4th  number,  aod  from  that  4th  number  to  the  area. 

Art.  16.    The  Circumference  of  a  Circle  being  given f  to  find  the 
Area  without  finding  the  Diameter.  . 

Rule.  Multiply  the  square  of  the  circumference  by  "07958, 
and  the  product  will  be  the  area  of  the  circle. 

Examp.  The  circumference  of  a  circle  being  37-7,  to  find  the 
area.  1421  29 

•07958 


1137032 
710645 

1279161  • 

994903 


1421'29=square.     113  1062582=area  of  the  circle. 

Art.  17.    The  Dimensions  .of  any  of  the  part?  of  a  Circle  being 
given  i  to  find  the  side  of  a  Square  equal  to  the  Circle, 

Rule.  If  the  area  of  the  circle  be  given,  extract  the  square  root 
of  the  area,  which  will  be  the  side  of  a  square  equal  to  the  circle  : 
If  the  diameter  or  circumference  be  given,  find  the  area  by  Art.  15 
or  16,  and  then  extract  the  square  root,  as  before.  And  this  la  a 
general  rule  to  fiod  the  side  of  a  square  equal  to  any  superficial  fig- 
ure, regular  or  irregular :  for  the  square  root  of  the  area  of  any 
figure  whatever,  is  the  side  of  a  square  equal  to  the  given  figure. 
But  with  regard  to  circles,  if  the  diameter  be  given  ;  multiply  it 
by  -886,  and  the  product  will  be  the  side  of  an  equal  square  :  or,  as 
13-545  is  to  12,  or  1354  to  1200:  so  is  the  diameter  of  a  circle  to 
the  side  of  a  square  equal  to  the  given  circle.  And,  if  the  cir- 
cumference be  given,  multiply  it  by  -282  for  the  side  of  an  equal 
square.  Or,  divide  it  by  3*545,  and  the  quotient  will  be  the  side 
ol'tfn  equal  square. 

Examp.  1.  Examp.  2. 

Let  the  diameter  of  a  circle  be  The  circumference  being  37  7 

12,  to  find  the  side  of  a  square  to  find  the  side  of  an  equal 

equal  to  the  circle  ?  square  ? 

•88Cxl2=10-632=side  of  the  37-7x*82=10-63l=side  of 

5puare.  the  square. 

Or, a.*  13-545:  12;:  12:  10C31  Or,  37-7-^-3 -5 15=10  634. 
=»the  side.  • 
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Art.  IB.    the  Area  of  a  Circle  being  given,  to  find  the  Diameter. 

Rule.  Multiply  the  given  area  by  1*2732,  and  the  product  will 
be  the  square  of  the  diameter  ;  then,  extracting  the  square  root  of 
the  product,  you  will  have  the  diameter.* 

Exami*.  The  area  of  a  circle  being  113  09,  to  find  the  diameter. 


1-2732 
113  09 

114588 
381960 
12732 
12732 

143-986188 


1 43 -986 1 88( 1 1  -999= 1 2=diameter. 


21)43 
21 

229)2298  • 
:  2061 

2389)23761 
21501 


23989)226088 
216901 


10187  remainder* 

Art.  19.    The  Area  of  a  Circle  being  given,  to  find  the  circumference. 
■  RcLfi.  Multiply  the  given  area  by  12*566,  and  extract  the  square 
root  of  the  product,  which  root  will  be  the  circumference  required. 

Examp.  The  area  of  a  circle  being  113  03  to  find  the  circumfe- 
rence. 


12-566 
11303 

37698 
376980 
12566 
12566 

1420-33498 


1420-3349(37-68=circqmference. 

9 

67)520 
469 

746)5133 
4476 


7528)65749 
60224 


5525  remainder. 

Art.  20.  The  Side  of  a  Square  being  given,  to  find  the  Diameter  of  # 
circle  equal  to  the  Square,  whose  Side  i$  given* 

Bole.  Multiply  the  given  side  by  1*128,  and  the  product  will 
be  the  diameter  of  a  circle,  whose  area  is  equal  to  the  area  of  the 


*  Ai  the  area  of  a  circle,  whose  diameter  is  1,  is  -7854,  the  area  divided  by 
-7854  mast  give  the  square  of  the  diameter;  but  as  1*2732  is  the  reciprocal  of 
'7854,  the  rule  is  evident. 
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given  square.  Or,  if  the  side  of  the  square  be  divided  by  tbe 
quotient  will  be  the  diameter.  Or,  as  12  to  13*54,  so  is  the  side  of 
any  square  to  the  diameter  of  an  equal  circle. 

Examp.  The  side  of  a  square  being  10*635,  to  find  the  diameter 
of  a  circle  equal  to  that  square  ? 

10*635X1  128=12  nearly.    Or,  10-635-^886= 12= diameter. 
Or,  as  12  :  13*54  ::  10*635  :  12  nearly. 

Art.  21.  The  Side  of  a  Square  being  given,  to  find  the  circumference 
of  a  Circle  equal  to  the  given  Squat  e. 

Rule.  Multiply  the  given  side  by  3*545  and  the  product  will 
be  the  circumference  required.  Or,  divide  it  by  282,  and  the  quo- 
tient will  be  the  circumference. 

Examp.  The  side  of  a  square  beiog  10-631,  to  find  the  circum- 
ference of  a  circle  equal  to  that  square. 

10-631x3  545=37-G86=circom.  Or,  -282)  10-631  (37*698  circum. 

Art.  22.    To  find  the  Area  of  a  Semicircle,  the  Diameter  being  given. 

Rule.  Find  the  area  of  the  circle  by  Art  15,  and  take  the  half 
of  it. 

Id  the  same  manner  may  the  area  of  a  quadrant,  or  a  quarter  of 
a  circle,  be  found,  by  takings  fourth  part  of  the  area  of  the  whole 
circle. 

But  with  regard  to  measuring  a  sector,  or  a  segment  ot  a  circle, 
it  will  be  necessary  first  to  show  how  to  find  the  length  of  the  arch 
line  of  a  sector,  and  the  diameter  of  the  circle  to  a  given  segment 

Abt.  23.    A  Segment  of  a  Circle  being  given,  to  find  tke  length  of  th* 

Arch  Imc, 

Rule.  Divide  the  segment  into  two  equal  parts  ;  then  measure 
the  chord  of  the  half  arch,  from  the  double  of  which  subtract  the 
chord  of  the  whole  segment ;  and  one  third  of  that  difference,  be- 
ing added  to  the  double  of  the  chord  of  the  half  arch,  will  give  the 
length  of  the  arch  line. 

Examp.  In  the  segment  ABCD, 
the  whole  chord  ADC  is  216,  and 
the  chord  AB  or  BC  126,  to  find 
the  arch  line  ABC. 
126=chord  AB  or  BC. 
2 

252=double.  252=double  of  AB. 

*  16= ADC,  to  be  subtracted.       12=$  difference  added. 

3)36=difference.  264=length  of  the  arch  ABC. 


12=J  difference. 
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Art.  24.    Kne  Ckord  and  versed  Sine  of  a  Segment  being  given,  to  find 
the  Diameter  of  a  Circle. 
Rule.   Multiply  half  the  chord  by  itself,  and  divide  the  product 
by  the  versed  sine  ;  then  add  the  quotient  to  the  versed  sine,  and 
the  sum  will  be  the  diameter  of  the  circle. 


Example.  In  the  segment 
ABCD,thechord  AC  is  1869*5, 
and  the  versed  sine  BD  423  5, 
to  find  the  diameter. 

""•fSSSb. 

934-75 


467375 
654325 
373900 
280425 
841275 


423;5)&73757-5625(2063*l  =DE. 

8470  423-5=*BD,  add. 


26757  2486'&s=diaBiet«r  BDE. 
25410 

,  13475 
12705 


7706 
4235 

3471 

Art.  25.    To  measure  a  Sector. 

^Definition.  A  sector  is  a  part  of  a  circle,  contained  between  an 
arch  line,  and  two  radii  or  semidiameters  of  the  circle. 

Rule.  Find  the  length  ef.balf  the  arch  by  Art.  23  :  Then  mul- 
tiply this  by  the  radius  or  semidiameter,  and  the  product  will  be 
the  area. 

Ex  amp.  1.  Ia  the  sector  ABGD,  g 
given  the  radius  AD#  or  DC  72 
feet,  the  chord  AC=126  feet,  and 
the  chord  AB  ox  BCs=70,  to£od 
the  area  of  the  sector.  A/ 
First. 

70=chord  AB  or  BC. 
2 

—  Carried  over.  ^ 
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140  Brought  over. 
126=AC,  subtract 

3)14 

4'6C 
140 


Secondly. 
72  33=half  the  arc*. 
72=railiua. 

14466 
50631 


14416=length  of  the  arch  5207-76=area. 
 -       [ABC,  by  Art.  23. 

Examp.  2.  Id  the  sector  ABCD, 
greater  than  a  sepaicircle,  given  the 
radius  AE  or  ED— 112,  the  chord 
BD  (of  half  the  arch  ABD)=204, 
and  the  chord  BO  (of  half  the  arch 
BCD)=120,  to  find  the  area  of  the 
sector. 


120= 
2 


sBC» 


240 

204  subtract. 

3)30 

12 
240  Add. 


252=half  the  arch  ABD. 
112seradius. 


252s 


28224==area  of  the  sector. 


?  Length  of  the  arch 
J  BCD,  by  Art.  23. 

Art.  26.    To  find  the  Area  of  a  Segment  of  a  Grcle. 

Definition.  A  segment  of  a  circle  is  any  part  of  a  circle  cut  off 
by  a  right  line  drawn  across  the  circle,  which  does  not  pass  through 
the  centre,  and  is  always  greater  or  less  than  a  semicircle. 

Examp.  1.  To  find  the  area  of  the  segment  ABC,  whose  chord 
AC  is  172,  die  chord  of  half  the  arch  ABC,  viz-  BC=*104,  and  the 
versed  sine  BD=*58-48. 

RoLte.   By  Art.  23,  find  the  length  of 
the  arch  line  ABC,  and  by  Art.  24,  the 
diameter  FB ;    then  multiply  half  the  A 
chord  of  the  arch  ABC  by  half  the  diam-  ' 
eter,  and  the  product  will  be  the  area  of 
the  sector  ABCE :  then  find  the  area  of 
the  triangle  AEC,  whose  base  AC  is  172, 
and  perpendicular  height  34,  found  by 
subtracting  the  verged  erne  BD  from  half 
the  diameter;  and  the  area  of  tbe  trian- 
gle AEC,  being  subtracted  from  the  area  r 
of  the  sector  ABCE,  will  leave  the  area  of  the  segment  ABC 
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104=BC.  , 
2 

208 

172= AC,  subtract. 


86=half  ADC. 
86 


516 
688 


3)36 


12 
208  add. 


58-48)7396-00(126-47=DEF. 

5848       58-48=BD,  add. 


230=arch  line  ABC. 

1 10=s half  arch. 

92*476=radias» 
110 


924750 
92475 


15480 
11696 

37840 
35088 

2752Q 
23392 

41280 

40936 


184*96scfiameter  BF. 


92  475-  J  diameter. 


10172*25s=area  of  the  sector.  344 

86=half  the  base  ==  AD.      10172'25»area  of  the  sector. 
34=perpendtcular  DE.       2924    ^sarea  of  the  triangle* 

7248/25=area  of  the  segment. 


2924=area  of  the  triangle. 

Examp.  2.   In  the  segment  ABCD  greater  than  a  semicircle, giv- 


en the  chord  of  the  whole  segment  AD=136,  the  chord  AC  of  half 


the  arch  ACD=146,  the  chord  AB 
or  BC  one  fourth  of  the  arch  ACD 
=86,  and  the  radius  AE  or  ED= 
80,  to  find  the  area  of  the  segment 
ABCD. 

First  find  the  area  of  the  sector 
ABCDE,  by  Art.  25,  at  the  second 
Example ;  then  find  the  area  of  the 
triangle  AED,  by  Art.  6,  and,  ad- 
ding the  area  of  the  triangle  to  the 
area  of  the  sector,  yon  will  have 
the  area  of  the  segment. 
86=chord  AB. 
2 

172 

146=chord  AC,  subtract^ 


8666 

172      =double  of  AB,  add. 


180-666=arch  line  ABC. 
80=radi<i8. 


3)26 


1  U53*280~area  of  the  sector. 
Carried  over* 
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Brought  over. 
68=half  the  base  AD. 
42s=perpendicalar  E  136. 


2856=area  of  the  triangle  AED* 
I4453-28=area  of  the  sector, 

 —  [add. 

17309-28=area  of  the  segment. 


136 
272 

Note  1.  The  area  of  a  Lune  or  Crescent,  is  calculated  bj  the 
preceding  rale.  A  Lune  is  a  figure  made  by  two  circular  arcs, 
which  intersect  each  other,  as  ACBD.  ~ 
The  area  of  the  Lune  is  the  difference 
of  the  two  segments,  which  are  contain- 
ed by  the  arcs  and  the  chord.  Thus  the 
difference  of  the  segments  ACBE  and 
ADBE  is  the  area  of  the  crescent  ACB  D. 

Note  2.    A  Circular  Zone  is  a  figure  con- 
tained between  two  parallel  chords.    If  the 
chords  be  equal,  it  is  called  a  middle  zone,  as  A 
ABCD.    The  area  of  a  zone  is  evidently  the 
difference  between  the  area  of  the  circle  and  D 
the  areas  of  the  two  segments. 

Art.  27.    To  find  the  Area  of  an  EUipti*. 

Definition.  An  ellipsis,  or  oval,  is  a  curve  which  returns  into  it- 
self like  a  circle,  but  has  two  diameters,  one  longer  than  the  oth- 
er, the  longest  of  which  is  called  the  transverse,  and  the  shortest 
the  conjugate  diameter. 

Rule.  Multiply  the  two  diameters  of  the  ellipsis  together ;  then 
multiplying  the  product  by  -7864,  this  last  product  will  be  the  ajrea 
of  the  ellipsis. 

Examp.    In  the  ellipsis  ABCD,  the  g 
transverse  diameter  AC  is  88,  and  the 
conjugate  diameter  BD  is  72,  to  find 
the  area. 

88  . 

72  ^ 


0336 
•7854 

25344 
31680 
50688 
44352 


The  content  is  found  by  the  sliding  rtfle 
and  Gonter,  in  the  same  way  as  the  circle, 
only  using  the  product  of  the  two  diam- 
eters as  the  square  of  the  diameter  of  a 
circle. 


4976-2944=area. 

Mensuration  of  Superficies  is  easily  applied  to  Surveying :  thus, 
tale  the  angles  of  the  plot  with  a  good  compass,  then  measure  Hie 
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aides  with  Gutter's  chain,  which  note  down  in  links  (or  chains  and 
links,  which  is  done  hy  separating  the  two  right  hand  figures  of  your 
links  hy  a  comma,  your  chain  being  100  links)  then  cast  up  the  con- 
tents, according  to  the  rule  of  the  figure,  cutting  off  the  five  right 
hand  figures  of  the  product,  and  those  at  the  left  hand,  if  any,  are 
acres ;  then  multiply  the  five  figures  cut  off,  by  4,  by  40,  and  by 
£72{,  cutting  off  as  before,  and  those  at  the  left  hand,  will  be  roods, 
*poIei,  and  fee*,  respectively. 

Section  II.    Of  Solids. 

Solids  are  measured  by  the  solid  inch,  foot,  or  yard,  &c.  1728  of 
these  inches,  that  is  12x12x12,  make  one  cubick  or  solid  foot.  . 

The  solid  content  of  every  body  is  found  by  rules  adapted  (• 
their  particular  figures. 

Art.  28.    To  tneasure  a  Cube.* 

Definition.  A  cube  is  a  solid  of  six  equal  sides,  each  of  which  is 
an  exact  square, 

*  Here  follows  a  Table  of  the  Proportions,  which  the  following  Solids  have 
to  the  Cube  and  Cylinder,  having  the  same  Base  and  Altitude.   Solid  Inches. 

1.  A  Cube  whose  ride  is  12  inches,  contains  1728 

2.  A  Prism,  having  an  equilateral  triangle,  whose  side  is  12  ?  iram* 
inches  from  its  Base,  and  its  Altitude  12  inches,  contains  {  z* 

3.  A  Square  Pyramid,  whose  height  and  the  side  of  its  base,  are  \ 
each  12  inches,  is  *  of  the  above  cube,  and  therefore  contains  \ 

4.  A  Triangular  Pyramid,  whose  height  and  side  of  its  triangu-  )  9AfuM 
lar  base  are  each  12  inches,  is  near  |  of  the  cube,  and  contains    {  Z4J-413 

5.  A  Cylinder,  whose  diameter  and  height  are  each  12  inches, )  i^.^ 
is  ^-J.  of  the  above  cube,  and  contains  )  loorn 

6.  A  Sphere  or  Globe,  whose  axis  or  diameter  is  12  inches,  equal  )  ^ .  7II 
to  the  side  of  the  cube,  is  £|  of  it,  and  contains  \    W4 '* 

7.  A  Cone,  whose  base  and  altitude  are  each  12  inches,  equal  >  .4,-*.  too™ 
to  the  side  of  the  cube,  is  J^.  of  it,  aud  contains  $  J**>'2W 

8.  A  ParaboUek  Conoid,  whose  diameter  at  the  base  and  height,  )  - 
are  each  12  inches,  being  $  its  circumscribing  cylinder,  contains  \ 

9.  A  Hyperboliek  Conoid,  whose  height,  and  diameter  at  the  2 

base,  are  each  12  inches,  is      of  its  circumscribing  cylinder,  and  >  585*49 
contains  } 

10.  A  Parabolick  Spindle,  whose  height  and  middle  diameter  are  >  g 
each  12  inches,  is     of  its  circumscribing  cylinder,  and  contains  > 

Hence  arises  a  different  method  of  finding  their  contents. 

General  Rule,  If  the  base  of  the  solid,  whose  contents  fou.  would  find.  Ire- 
rectilinear,  consider  it  as  ParaNelopipedon ;  if  curved,  as  a  Cylinder,  and  find 
the  content  accordingly :  then  take  such  a  part  of  the  content,  thus  found,  as  is 
specified  in  the  preceding  Table,  which  if  the  parts  be  taken  in  inches,  will  be 
the  solid  content  of  the  given  figure,  in  inches,  which,  divided  by  1720,  will  give 
the  cubick  feet. 

EiCAMP.  1.  There  is  a  triangular  prism,  the  side  of  whose  base  is  48  inches, 
and  whose  perpendicular  height  is  108  inches  :  what  is  its  solid  content? 

The  base  being  right  lined,  I  consider  it  as  a  parallclopipcdon,  the  side  of 
whose  base  is  48  inches,  and  whose  length  is  108  inches,  and  as  704*21  is  con- 
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The  solid  foot  is  compowd  of  172S  inches ;  for  a  solid,  that  is 
1  foot,  or  12  inches  every  way,  that  is  12x12X12,  contains  1728 
inches. 

Rule.  Multiply  the  side  by  itself  and  that  product  by  the 'same 
side,  and  this  last  product  will  be  the  solid  content  of  the  cube.t 

Exam  p.  The  side  of  a  cube  AB,  being  18 
inches,  or  1  foot  and  6  inches,  to  find  the 
content  ? 

1  foot  6  inches—  1  -5  foot         1 3  inches. 
15  18 

75  144 
15  18 

Carried  over.      2-25  324 

tained  2*20340712  times  in  a  cubick  Toot ;  2  203407 12  is  a  divisor,  to  divide  the 
content  of  tiro  parallelopipedon  by;  therefore  48x48X108-7-230340712= 
112930-56  solid  inches==6G-363  solid  feet. 

Had  the  dimensions  been  given  in  feet,  it  would  have  been  4X4X9-r 
2-203407  12=65*353  feet 

Examp.  2.  There  is  a  square  pyramid,  whose  height  is  12  feet,  and  the  side 
of  whose  base  is  3'5  feet ;  what  is  its  content? 

3-5  X3* X  12-r3=49  fe«t,  Am. 
Examp.  3.  There  is  a  triangular  pyramid,  whose  height  is  15  feet,  and  the 
side  of  whose  base  is  5  feet :  what  is  its  content  ? 

5X5Xl54-7=i53-57  feet,  Ana. 
Examp.  4.  There  is  a  cylinder  whose  diameter  it  2*5  feet,  and  whose  length 
is  24  feet ;  What  is.  its  content  ?  > 

Here,  the  diameter  is  to  be  considered  as  the  side  of  the  base  of  a  parallele- 
pipedon.   Therefore,  2-5X2-5X24xlK-14=ll7-857  feet,  Ana. 

Examp.  5.  There  is  a  spherical  balloon,  whose  diameter  is  50  feet ;  how  many 
cubick  feet  of  air  does  it  contain  ? 

Here,  the  diameter  is  to  be  considered  as  the  side  of  a  cube.  Therafora, 

50X50X50X1H-21=65476-19  feet,  Ans. 
ExAsn*.  6.  There  is  a  cone,  whose  height  is  16  feefe  and  the  diameter  ef 
whose  base  is  5  feet ;  what  ig  its  content? . 

Here,  the  diameter  of  the  base  is  to  be  considered  as  the  side  of  the  base  of  a 
parallelopipedon,  and  its  height,  as  the  length.  •Therefore, 

5X5XlSX5-r!9=0fr684  feej,  Ans. 
Examp.  7.  There  is  a  parabolick  conoid,  whose  diameter  at  the  base  is  4*9 
feet,  and  whose  height  is  6  feet ;  what  is  the  content  ? 

Thia  solid  being  i  of  a  cylinder ;  we  must  first  find  the  content  as  of  that  tf 
a  cylinder,  and  then  halve  it.  Therefore, 

2-9X2'9X6xll-r-14==39-647,  and  39-647-e-2=  19*823,  Ans. 
Examp.  3.  There  is  a  hyperbolick  conoid,  whose  diameter  at  the  base  is  £9 
feet,  and  whose  height  is  6  feet ;  what  is  the  content  ? 

First,  find  the  content  of  a  cylinder. 
2-9xS*9x6Xll-rl4=39-647,  and  39-647  Xj^=lfr5 19  feet,  Ans. 
Examp.  9.  There  is  a  parabolick  spindle,  whose  middle  diameter  is  2*9  fbflt, 
and  whose  length  is  6  feet ;  required  the  content? 

First,  find  the  content  of  a  cylinder. 
2-9x2*9x6X11-7-145539^147,  and  39-647 X1^F=2M45  feet,  Ant. 

t  Multiplying  a  side  by  itself,  or  squaring  a  side,  gives  the  area  of  the  base* 
or  the  number  of  square  inches,  feet,  &c.  in  the  base ;  whence  one  inch,  fost,  &c. 
in  height  would  give  as  many  solid  inches,  feet,  kc.  as  there  are  squares  in  the 
base ;  two  inches,  &c.  in  height,  twice  as  many,  and  so  on,  and  is  the  rule,  when 
the  sides  are  equal  to  each  other.  In  the  some  way,  the  rcrje  fdr  the  content  of 
the  Parallelopipedon  i?  proved. 


AND  SOLIDS. 


463 


Brought  op. 


3  375  1728)6832(3375 
5184 


In  this  operation,  the 
inches  are  changed  into 
the  decimal  parts  *f  a 
foot. 


6480 
6184 

12960 
12096 


8640 
8640 

1  have  done  this  tiro  different  ways,  that  the  learner  may  see 
tAey  come  out  the  same.  The  content  in  inches  is  5832,  which 
Wing  divided  by  1728,  the  inches  in  a  solid  foot*  and  the  division 
continued  by  annexing  cyphers*  it  conies  out  the  same  as  the  deci- 
mal operation. 

Note.  The  area  of  the  surface,  or  superficial  content  of  the 
cube  and  parallelopipedon  is  found  by  adding  the  areas  of  the  sev- 
eral quadrilateral  figures  which  compose  them. 

Art.  29.  To  measure  a  Parallelopipedon. 
Definition.    A  parallelopipedon  is  a  solid  of  three  dimensions* 
length,  breadth  and  thickness ;  as  a  piece  of  timber  exactly  squar- 
ed, whose  length  is  more  than  the  breadth  and  thickness.  The 
ends  are  called  bases,  which  are  equal. 

Rule.  Find  the  area  of  the  base,  then  multiply  that  by  the 
length,  and  it  will  give  the  solid  content. 

Examp.  I.  The  side  AB  is  1-75  foot,  and  the  length  AD  9-5  feet, 
to  find  the  solid  content  ? 
1*75=1  foot,  0  inches. 
1-75 

876 
1225 
176 


3  0625=area  of  base. 
9-5 


153125 
275625 

2?  09375=soIid  content. 


Examp.  2.  A  vessel  3  5  feet  each 
si<)e  within,  and  5  feet  deep,  to  find 
the  content  ? 


3-5 
3-5 

175 
105 


12-25 
5 
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If  a  piece  of  timber,  or  any  other  thing,  be  of  an.  equal  bignes* 
through  its  whole  length,  though  there  be  a  difference  between  the 
breadth  and  thickness,  if  the  breadth  and  thickness  are  multiplied 
together,  and  that  product  multiplied  by  the  length,  this  last  pro* 
duct  will  be  the  solid  content 

£xamp.  3.  A  piece  of  timber  being  1  foot  and  6  inches,  or  IS 
inches  broad,  9  inches  thick,  and  9  wet  6  inches,  or  114  inches 
long,  to  find  the  content  ? 

1  foot  6  inches^  1*5  foot  Breadth  ?=18  inchea. 

9  inche8=*75  foot.  Depth  =?  9  inches.  . 


1125 

9  feet  6  ioches=  9-5 

6625 
10125 


162 

Lenglh=U4  inches. 

648 
162 
162 


1728)  1 .8408(1 0-6875  ^content 


10;6875=*contejit. 

In  this  operation  the  inches 
are  changed  inlp  the  decimal 
fractions  of  a  foot. 


1 728 


11880 
10368 

15120 
13824 


as  before. 


12960% 
12096 


8640 
8640 

Note.  When  the  end  is  given  in  inches  and  the  length  in  feet, 
find  the  area  at  the  end  in  inches,  multiply  that  by  the  length  in 
feet,  and  divide  this  product  by.  144  (the  square  inchea  in  *  foot) 
and  the  quotient  will  be  the  feet, 


Take  the  last  example. 
Foot. 

1'5  =18  inches. 
•75=  9  inches. 

162  area  in  inches. 
9-5  feet=length. 


By  the  sliding  Rult. 
Set  12  inches  on  the  girt  Jioe  D 
to  the  side  of  the  syiare  end  on  C, 
then,  agaiost  the  length  on  O,  you 
will  hare  the  answer  on  C. 


By  Gunter. 
Extend  the  compasses  from  12 
810  inchea  to  tfie  length  of  the  ,side  of 

1456  the  .square  end ;   that  distance, 

  twice  turned  oyer  from  the  length* 

l*4)1539(t0-6875=:cootent.will  reach  to  the  content.  .  ..... 
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When  the  side  of  a  square  solid  is  given,  id  inches,  to  find  how 
raqch  in  length  will  make  a  foot  solid. 

Rule.  As  the  given  side  is  to  12,  so  is  12  to  a  fourth  number, 
aad  so  is  that  fourth  number  to  its  required  length.  Or  divide  1728 
by  the  area  at  the  end,  and  the  quotient  will  be  the  length  making 
a  solid  foot. 

If  the  given  side  is  in  foot  measure,  then, 

Rule.  As  the  given  side  is  to  1 ;  so  is  1  to  a  fourth  number, 
aud  so  is  that  fourth  number  to  the  required  length. 

When  two  sides  of  an  equal  square  solid  (that  is,  of  unequal 
breadth)  are  given,  to  find  what  length  will  make  any  number  of 
solid  feet 

Rule.,  Mufti  ply  the  proposed  number  of  feet  by  144:  divide 
that  product  by  the  product  of  the  breadth  and  depth,  and  the 
quotient  will  be  the  length  required. 

Art.  AO.  To  measure  a  Cylinder. 

Definition.  A  cylinder  is  a  round  body,  whose  bases  are  circles, 
like  a  round  column,  or  a  rolling  stone  of  a  garden. 

Rule.  The  diameter  of  the  base  being  given,  find  the  area  of 
the  end  by  Art.  15,  then,  multiply ing  the  area  of  the  base  by  the 
length,  that  product  will  be  the  content  of  the  cylinder. 

Ex  amp.  The  diameter  of 
the  base  AC  being  1  foot 
and  9  inches,  and  the  length 
BD  12  feet  and  6  inches,  to 
find  the  content. 

l  -75=diam.  of  the 
1-75 


875 
1225 
175 


30625 
•7854 


122500  ' 
153125 
245000 
214375 


2-40528750=area  of  the  base. 

If  the  square  of  the  "diameter  of  a  cylinder  be  multiplied  by 
•7864,  and  the  solidity  divided  by  that  product,  the  quotient  will 
be  the  length,  and  if  the  content  be  divided  by  (he  length,  the 
quotient  will  bo  the  area  of  the  end,  from  which  the  diameter  i$ 
ibund  by  Art.  13. 

L  3 


base. 

2-405=area  of  the  base. 
12-5=length. 

12025 
4810 
2405 


30  0625— content* 
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1"he  learner  itlay,  for  bis  practice,  reduce  all  the  dimension*  to 
inches,  and  find  the  solid  content  in  inches,  Which  being  divided  bf 
1728,*  the  quotient  will  be  the  solid  content  iir  feet :  or,  if  be  finds 
the  area  at  the  end  in  inches,  and  multiplies  that  by  the  length  4* 
feet,  and  divides  by  144 ;  the  quotient  will  be  feet 

This  is  a  general  role  for  finding  the  content  of  any  straight 
solid  body,  of  equal  bigness  from  end  to  end,  of  whatever  form  the 
bases  are  :  for,  if  the  area  of  the'  base  be  multiplied  by  the  length, 
the  product  will  be  the  solid  content. 

By  the  Sliding  Rule. 

Set  13  5,  the  square  root  of  183-34  (which  is  a  geage  point 
arising  from  the  division  of  144  by  -7854)  found  on  D,  to  the  diam- 
eter found  on  C,  and  opposite  to  the  length*  on  D,  you  will  find 
the  content  on  C, 

Or,  a#  42  54  is  to  the  circumference  ;  so  is  tfee?  length  m  feet  to 
a  fourth  number,  and  so  is  that  fourth  number  to  the  answer. 

Note.  The  Superficial  content1  of  -a  cylinder  is  found  by  multiply- 
ing the  circumference  of  one  of  the  bases  into  the  length,  end  to 
the  product  adding  the  areas  of  the  two  bases,  or  ends* 
'  When  the  diameter  is  given  in  inches,  to  find  what  length  will 
make  a  solid  foot. 

Rue*.  As  the  given  diameter  is  to  13  631 :  so  »  12  to  a  fourtb 
number,  and  so  is  that  fourth  number  to  the  requires!  length.  If 
the  diameter  be  given  hi  foot  measure  :  Role,  as  the  given  diame- 
ter is  to  1*128 :  so  is  1  to  a  fourth  number,  and  so  is  that  fourth 
number  to  the  required  length.  Or,  divide  1728  by  the  area  at  the 
end  in  inches,  and  the  quotient  will  be  the  required  length. 

To  find  hdw  much  a  Cylindrick  or  round  Tree,  that  it  equally  thick 
from  end  to  end,  will  hem  tot  when  made  square. 

RutK.  Multiply  twice  the  square  of  its  semidrameter  by  the 
length,  then  divide  the  product  by  144,  and  the  quotient  will  be 
the  answer. 

If  the  diameter  of  a  round  stick  of  timber  be  24  inches  from 
end  to  end,  and  its  length  20  feet :  how  many  solid  feet  will  it 
contain,  when  hewn  Equate ;  and  what  will  be  the  content  of  the 
slabs  which  reduce  it  to  a  square  ? 

12x12*2*20 

 rj-jj  =40- feet,  the  solidity  when  hewn  square. 

24X24X-7864X20 

 j£j  —  ==62  8  feet,  or  2x2X'7854x»»62'«  the  total 

solidity,  whence  62-8-^40*22  8  feet,  the  solidity  of  the  slabs. 

Note.  T.he  rule  of  workmen  for  measuring'  round  timber  is  to 
Multiply  the  square  of  the  quarter  girt  or  one  fourth  of  the  cir- 
cumference, by  the  length.  This  rule  allows  about  one  fifth,  for 
the  bark,  waste  in  hewing,  &c.  The  example  above,  in  which  the 
diameter  of  the  cylinder  is  I  foot  9  inches,  and  the  length  12  feet 
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inches,  will  give  the  quarter  girt  X  -8744  feet,  and  the  solid  con- 
tent \s  1  37443Xl2-5=23-€l  feet,  which  is  nearly  four  fifths  of 
30  GG26,  the  conteitt  by  the  accurate, rote. 

A  rule,  nearly  correct,  is  to  multiply  twice  the  square  of  ode 
fifth  of  the  circumference  by  the  . length.    Thug,  in  the  example,  | 

of  the  circumference  is  1*0995,  and  2x  1  09953xl2*5=  30-22 
feet. 

Art.  31.  To  measure  a  Prism. 

Definition.  A  prism  is  a  body  with  two  equal  or  parallel  ends, 
either  square,  triangular,  or  polygonal,  and  three  or  more  sides, 
which  meet  in  parallel  lines,  running  from  the  several  angles  at 
one  end,  to  those  of  the  other. 

Rvw.    Prisms  of  all  kinds,  whether  square,  trjangular  or  poly - 
'  gonal,  are  measured  by  one  general  rule,  viz.  Find  the  superficial 
content,  or  area  at  the  base  (or  end)  by  the  proper  rule  of  Sect.  1. 
and  this  multiplied  by  the  length,  or  height  of  the  prism,  will  give 
the  solid  content. 

Examp.  The  side  of  a  stick  of  timber,  AB,  hewn 
three  square,  is  10  inches,  and  the  length,  AC,  is  12 
feet,  to  find  the  content  ?  y 
Side=   10  ioches. 

^  Perpendicular =4 '33  inches. 

43*3=area  at  the  end. 
12  feet=length. 

1 44)5 1 9-6(3  6  ftet,  content. 
432 

064 


12  .  . 

Note*  The  superficial  content  is  found  by  adding  the  areas  of 
the  several  quadrilateral  and  triangular  figures  which  compose  it. 

Art.  32.    To  measure  a  Pytafnid, 

Definition.  SoHds,  which  decrease  gradually  from  the  base  till 
they  come  to  a  point,  are  generally  called  pyramids,  and  are  of  dif- 
ferent kinds,  according  to  the  figure  of  their  bases  ;  thus,  if  it  has 
a  square  base,  it  is  Called  a  square  pyramid  :  if  a  triangular  base, 
a  triangular  pyramid  :  If  the  base  be  a  circle,  a  circular  pyramid, 
or  simply  a  cone.  The  point,  in  which  the  top  qT  a  pyramid  ends, 
is  called  a  Vertex,  and  a  line  drawn  from  the  vertex,  perpendicular 
to  the  base^  is  called  the  height  of  the  pyramid. 

Rule,  Find  the  area  of  the  base,  whether  triangular,  square, 
polygonal  or  circular,  by  the  rules  in  superficial  measure  :  then, 
multiply  tlit*  area  by  one  third  of  the  height,  and  the  product  will 
be  the  solid  content  of  the  pyramid. 
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Eximp.  1.  Id  a  triangular  pyramid,  the  height 
BE,  being  48* and  each  side  of  the  base  13  :  the 
base  being  a  triangle,  let  the  perpendicular  height 
DE  be  1 1  j  to  find  the  content. 

5-5=half  ED. 
13=base.AC. 

165 

65 

71*5=area  of  the  base- 
16=|  of  the  height  EB> 

4290 
715 


"  1144'0==cQntent. 

Ex  amp.  2.  Io  a  quadrangular  pyramid,  the  height 
BE  being  48,  and  each  side  of  the  base  IS,  to  had 
the  content.  . 

13  > 

13 

39 
-  13 

169=axea  of  the  base. 
16=4  of  lhe  heiglit  EB. 

/  _____ 

1014 
169 

2704=-=conlent 

Exam  p.  3.  To  measure  a  Cone. — The  diameter 
AC  being  13,  and  the  height  BD  48,  to  find  the 
content. 

13 

13 

39 
*3 

169 
•7854 

676 


135! 

1183 


132-7326=area  of  the  bate. 
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Brought  up.  132-7326 

16=J  of  th6  height 

7963950 
1327326 


2123-7216=content 
Note.  The  superficial  content  of  all  pyramids  is  found  by  tak- 
ing the  sum  of  the  several  areas,  which  compose  them.  That  of 
a  cone,  by  multiplying  the  circumference  of  the  base  into  half  the 
line  joining  the  vertex  and  any  point  in  that  circumference,  and 
adding  the  area  of  the  base  to  the  product. 

Art.  33.    To  measure  the  Frustum  of  a  Pyramid. 

Definition.  The  frustum  of  a  pyramid  is  what  remains  after  the 
top  is  cut  off  by  a  plane  parallel  to  the  base,  and  is  in  the  form  of 
a  log  greater  at  one  end  than  the  other,  whether  round,  or  hewn 
three  or  four  square,  &c. 

Kule.  If  it  be  the  frustum  of  a  square  pyramid,  multiply  the 
side  of  the  greater  base  by  the  side  of  the  less;  to  this  product 
add  ope  third  of  the  square  of  the  difference  of  the  sides,  and  the 
sum  will  be  the  mean  area  between  the  bases  ;  but  if  the  base  be 
any  other  regular  figure,  multiply  this  sum  by  the  proper  multipli- 
er of  its  figure  in  the  Table,  ArU  11.  and  the  product  will  be  the 
mean  area  between  the  bases  :  lastly,  multiply  this  by  the  height, 
and  it  will"  give  the  height  of  the  frustum. 

Examp.  1.    In  the  frustum  of  a  square  pyramid  the 
side  of  the  greater  base  AD=15,  the  side  of  the  less, 
BC=6,  and  the  height  EF=40,  to  find  the  content 
15=AD.  15 
6=BC.  6 

Prod.="90  .  9=difference. 

Add     27  9 

117  3)81=sqoarf  of  the  difference. 

X    40  — 
— ^—  27=|  of  the  square. 

4680=content. 

Or,  if  it  be  a  tapering  square  stick  of  timber,  take  the  girth  of 
it  in  the  middle  ;  square  %  of  the  girth  (or  multiply  it  by  itself  in 
inches)  then  say,  as  144  (inches)  to  that  product ;  so  is  the  length, 
taken  in  feet,  to  the  content  in  feet. 

Examp.  2.  What  is  the  content  of  a  tapering  square  stick  of 
timber,  whose  side  of  the  largest  end  is  12  inches,  of  the  least  end, 
8,  and  whose  length  is  thirty  feet. 

One  fourth  of  the  girth  in  the  middle =10,  and  10x10=100,  the 
area  in  the  middle  ;  then,  as  144  :  100  ::  30  feet  :  20  83  feet  the 
content. 
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By  the  Sliding  Rule. 
Set  12  on  D  to  J  of  the  circumference  on  C,  and  against  the 
length  on  D  is  the  answer  on  C. 

By  Gunter. 

The  extent  from  12  to  £  of  the  circumference  doubled,  or  twice 
turned  over,  will  reach  from  the  length  to  the  cootent. 

Exam?.  3.  In  the  frustum  of  a  triangular  pyramid, 
the  side  of  the  greater  base  AC=15,  as  before,  the 


side  of  the  less  BD 
find  the  content 
15= AC. 
6=BD. 


*6f  and  the  height  EF=»40, 

15 
6 


9=difference  of  the  sides. 

9 

3)81=square  of  the  difference. 
27=^  of  the  square. 


90 
Add  27 


117 

•433  multiplier. 

351 
351 
468 

60*661  =meau  area. 
40=height. 


2026-440=*content. 
Or,  if  it  be  a  tapering  three  square  stick  of  timber,  joo  may 
find  the  area  midway  from  end  to  end,  then,  as  144  is  to  that  area, 
so  is  the  length,  taken  in  feet,  to  the  content  in  feet. 

Examp.  4.    To  measure  the  Frustum  of  a  Cone. 

Rule.  Multiply  the  diameter*  of  the  two  bases  together,  and 
to  the  prodost  add  one  third  of  the  square  of  the  difference  of  the 
diameters :  then  multiplying  this  sum  by  '7854.  it  will  be  the  mean 
area  between  the  two  bases,  which  being  multiplied  by  the  length 
oi  the  frustum,  will  give  the  solid  content. 

Or,  to  the  areas  of  the  top  and  bottom  add  the  square  root  of 
the  product  of  those  areas,  and  the  som,  multiplied  by  one  third 
of  the  height  of  the  frustum,  will  gi?e  the  solidity. 

When  figures  run  uniformly  taper.;  but  not  to  a  point  (they  be- 
ing considered  as  portions  of  the  cone  or  pyramid)  we  may  find 
the  solidity  by  supplying  what  is  wanting  to  complete  the  figure, 
and  then  deducting  the  part  cut  off: 

A  general  rule  for  completing  every  straight  sided  solid,  whose  ends 
are  parallel  and  similar. 

As  the  difference  of  the  top  and  bottom  diameters  is  to  the  per- 

Jendicular  height,  (or  depth  which  is  the  same  :)  so  is  the  longest 
lameter  to  the  altitude  of  the  whole  cone  or  pyramid. 
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,.  Ez^mp.  1.  The  former  cone  in  Art.  32,  Epamp.  3,  being  cat  off 
in  the  roiddte,  the  greater  diameter  AC  is  13,  the  less  BD  6£,  and 
height  EF  24,  to  find  the  content  of  the  frustum. 

AC= 13  inches.  13  o^f 

BD=6-6  inches.  6*5  B/wa^ 


65 
78 

84-5 
Add  14083 


6-5=difference. 
6-5 

325 
390 


98-583 
•7854 


394332 
492915 
788664 
690081 


14083s=4  of  the  square 


77-427|0882=mea»  area. 
24  feet=lengtb. 


144)1858-248(12-9Q45  feet  cpntetvt. 
144 

418 
288 


309708 
154854 


1302 
1296 


1858«248=conteDt. 


648 
576 


720 
720 

Examp.  2.   What  number  of  barrels,  each  32  gallons  of  Ale 
measure,  is  contained  in  a  cistern  whose  largest  diameter  is  6  feet, 
mtid  smallest  diameter  5  feet,  and  whose  depth  is  8  feet  ? 
 6x5=30 

^'•■^ 

S0|  mea/i  diameter- 
•7854 


23-5620 
•2618 


23-8238  mean  area. 
6 


lftO-5904  content  in  feet. 

1728  inches  in  a  solid  foot.  -  1  <1» 

329340  2112  cubic  inches,  which  divided  by  9024,  the  cuLic 
inches  in  a  barrel  or  32  gallons,  gives  36-5  barrels  nearly,  Ans. 
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If  the  answer  had  been  required  in  Beer  Measure,  where  the 
barrel  contains'  56  gallons,  the  answer  would  have  been  32 :H  .Bar- 
rels. m 

Note.  If  when  (he  end  diameters  of  a  conical  cistern  are  giv- 
en, it  is  required  to*  find  the  length  of  the  cistern  to  contain  a  cer- 
tain number  of  barrels;  divide  the  cubic  feet  contained  in  tie 
number  of  barrels  by  the  mean  area,  and  the  quotient  will  be  the 
height. 

Let  the  mean  area  be  as  in  the  last  Ex.  to  find  the  length  of  the 
cistern  to  contain  50  barrels  of  52  gallons  of  Ale  measure. 

261*11111  &c.=cubic  feet  in  50  barrel*,  which  divided  by 
23  8<?38,  the  mean  area,  gives  10*95  feet,  for  the  length  of  the 
cistern,  Arts.  ' 

To  find  the  diameters  of  the  cistern,  when  the  content,  and 
length,  and  difference  of  the  diameters,  are  given,  see  Art.  53. 

Art.  34.    To  measure  a  Sphere  Or  Globe. 

Definition.  A  sphere  or  globe  is  a  round  solid  body,  in  the  mid- 
dle of  which  is  a  point,  from  which  all  lines  drawn  to  the. surface 
are  equal.  ; 

Rule.  Multiply  the  cube  of  the  diameter  by  '5236,  and  the 
product  will  be  the  solid  content. 

Or,  multiply  the  circumference  by  the  diameter,  which  will  give 
the  superficial  content ;  then  multiply  the  surface  by  one  sixth  of 
the  diameter,  and  it  will  give  the  solidity. 

Or,  multiply  the  cube  of  the  diameter  by  11,  and  the  product 
divided  by  21,  will  give  the  solidity. 

Examp.  The  diameter,  AB;  of  a  globe,  is  4-5  feet ;  to  fiqd  Ibe. 
solid  content. 

45 
45 


225 
180 


546750 
273375 
182250 
455625 


47  7130600 
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Note.  If  tne  circumferfehci,  or  greatest  circle  df  the  sphere, 
be  given,  multiply  (he  cafe  of  it  by  016887  for  (he  content. 

The  surface  of  the  globe  may  be  found  by  multiplying  the 
•qua re  of  the  diaiiifeter  by  3*  14 16  ;  or  by  multiplying  the  area  of 
its  greatest  circle  by  4,  or  the  square  of  the  circumference  by 
•3183. 

When  the  solidity  of  a  globe  is  given,  the  diameter  may  be  found 
by  dividing  the  solidity  by  -5236,  and  extracting  the  cube  root  of 
the ,  quotient. 

Or,  if  the  circumference  be  required,  divide  the  solidity  by 
•016887,  and  the  cube  root  of  the  quotient  will  give  it 

Art.  35.  To  measure  the  Solidity  of  a  Frustum  or  Segment  of  a  Globe* 

Definition.  The  frustum  of  a  globe  is  any  part  cut  off  by  a 
plane.  , 

Role.  To  three  times  the  square  of  the  semidiameter  of  the 
base*  add  the  square  of  the  height;  then  multiplying  that  sum 
by  the  height,  and  the  product  by  -5236,  you  will  have  the  solid 
content. 

Exam  p.    The  height  BD  being  9  inches,  and  the  diameter  of 
the  base  AC  24  inches  :  to  find  the  content. 
12z=9emidiameter«  4617 
12  '5236 


2> 


I44=square.  "  27702 

X  3  13851  -A 

  9234 

432     c            ~r  23085 

Add  9X*=  81=5  XT'  t   

—  *  lbe  ^^ht-2417-4612=solid  content 
513 

X  9=height. 
4617 


To  measure  the  Surface  of  a  Frustum  or  Segment  of  a  Globe. 

Role.  Find  the  diameter  of  the  globe  by  Art.  24,  and  the  sur- 
face of  the  whole  globe,  by  Art.  34  ;  then,  as  the  diameter  of  the 
globe  is  to  the  height  of  the  frustum  ;  so  is  the  surface  of  the 
globe  to  the  surface  of  the  frustum  ;  then,  by  Art.  15,  find  the  area 
of  the  base  ;  add  these  two  together,  and  the  sum  will  be  the  whole 
surface  of  the  frustum. 

Art.  36.    To  measure  the  middle  Zone  of  a  Globe. 

tMinitioiu  This  part  of  a  globe  is  somewhat  like  a  cask,  two 
equal  segments  b«ing  wanting,  one  on  each  side  of  the  axis. 

Hole.  To  twice  the  square  of  the  middle  diameter,  add  the 
square  of  the  end  diameter;  multiply  that  sum  by  -7854,  and  that 
product,  multiplied  by  one  third  of  the  length,  will  give  the  so- 
lidity. 

M  o 
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Or,  to  four  times  tbe  square  of  the  middle  diameter  add  twice 
the  square  of  tbe  end  diameter ;  that  sum  multiplied  by  -7854,  aad 
that  product  by  ooe  sixth  of  the  length;  mil  give  the  solidity. 

Note.   This  rule  is  applicable  to  the  frustum  of  a  cone  or 
ramid. 

If  the. middle  diameter  of  a  zone  be  20  inches,  the  end  diame- 
ters each  16  inches,  and  length  12  inches  :  Required  its  solidity  ? 

20X20X2+  16xlu'X*7854x43=3317-5296t  Ana. 

Art.  37.    To  measure  a  Spheroid. 

Definition.  A  spheroid  i*  a  solid  body  like  an  egg,  only  both  its 
ends  are  tbe  same. 

Rule.  Multiply  tbe  square  of  the  B 
diameter  of  the  greatest  circle,  viz.  the 
diameter  of  the  middle  (DB  in  the  fig- 
ure) by  the  length  AC,  and  that  pro- 
duct by  '5236,  and  you  will  have  the 
solidity. 

Ex  amp.  The  diameter  BD  being  20, 
and  the  length  AC  30,  to  find  the 
content 

20X20X30X  6236=6283-2,  Ans. 

,  Art.  38.  To  measure  the  middle  Frustum  of  the  Spheroid. 

Definition.    This  is  a  cask  like  solid,  wanting  two  equal  seg- 
ments to  complete  the  spheroid. 
Rule.    The  same  as*  in  Article  36. 

If  tbe  middle  and  end  diameters  of  the  middle  frustum  of  a  sphe- 
roid be  40  and  30  iuchea,  and  its  length  60 what  is  its  solidity  ? 

60-i-3==16  6,then40x40x2+30x30X'7854xt6'6=:53454-324,Aiii. 

Art.  39.    To  measure  a  Segment,  or  Frustum  of  a  Spheroid. 

Definition.  This  is  a  part  of  a  spheroid  made  by  a  plane,  par- 
allel to  its  greatest  circular  diameter. 

Rule.  To  four  timet*  tbe  square  of  the  middle  diameter  add 
the  square  of  tbe  base  diameter,  then  multiply  that  sum  by  -7854, 
and  the  product  by  one  sixth  of  the  altitude,  and  it  will  give  Ifce 
solidity. 

If  the  base  diameter  of  the  end  frustum  of  a  spheroid  be  36,  di- 
ameter at  the  middle  of  the  height  30,  and  the  height  20  inches  ; 
required  its  solidity  ? 

30X30x4+36X36x-7864X3-3=s=12689-55-ff  Ans. 
Art.  40.  To  measure  a  Parabolick  Conoid. 

Definition.  This  solid  may  be  generated  by  turning  a  semipara- 
J>ola  about  its  abscissa  or  altitude. 


AND  SOLIDS. 


.  Ruls.  As  a  parabolick  conoid  it  half  of  iU  circumscribing 
cylinder,  of  the  same  base  aod  altitude  ;  multiply  the  area  of  the 
Vase  by  half  the  height  for  the  solidity. 

If  the  diameter  of  the  base  of  a  parabolick  conoid  be  40  inches* 
and  iU  height  42 ;  what  is  the  solidity  ? 

-     40X4QX-7854X21=26389*44,  Aos. 

To  measure  the  lower  Frustum  of  a  Parabolick  Conoid. 

Definition.  This  solid  is  made  by  a  plane  passing  through  the 
conoid  parallel  to  its  base. 

Rule.  Multiply  the  sum  of  the  squares  of  the  diameters  of  the 
bases  by  -7854,  and  that  product  by  half  the  height,  for  tbe^solidity. 

If  the  diameters  of  a  frustum  of  a  parabolick  conoid  be  40  aod 
30  inches,  and  its  height  20  inches  ;  required  its  solidity. 

40X40+30X30X  7854X10=*13635,  An*. 

Art.  42.    To  measure  a  Parabolick  Spindle. 

Definition.  This  solid  is  formed  by  an  obtuse  parabola,  turned 
?bout  it*  greatest  ordinate. 

Rule.  This  solid  being  eight  fifteenths  of  Its  least  circumscribe 
ing  cylinder,  multiply  the  area  of  its  middle  or  greatest  diameter 
by  eight  fifteenths  of  its  perpendicular  length,  and  it  will  give  its 
solidity. 

If  the  diameter  at  the  middle  of  a  parabolick  spindle  be  20  inch* 
os,  and  its  length  60 ;  required  its  solidity. 

20X20X-7854X32  (=60x8-5-16)  =10063-12,  AnS. 

Art.  43.  To  meaiure  the  middle  Zone,  or  middle  Frustum^  of  a  Par* 
abolick  Spindle.  . 

Definition.  This  is  a  cask  like  solid,  wanting  two  equal  ends  of 
said  spindle. 

Rule.  To  the  sum  and  half  sum  of  the  squares  of  the  two  di- 
ameters add  three  tenths  of  the  difference  of  their  squares,  which 
multiply  by  a  third  of  the  length,  aod  the  product  will  be  the  so- 
lidity. 

If  the  middle  add  end  diameters  of  the  middle  frustum  of  a  par- 
abolick spindle  be  40  and  30  inches,  and  its  length  60 ;  what  is  its 
solidity  ? 

40X40=1600  1600—900=700  the  difference  of  the  squares. 
30X30=  900     700X-3=210=three  tenths  of  do.  then, 


Suro=2500  2600+1250+210  x  20  (=£  of  60)=79200,  Aos. 
Half  som=  1260 

Art.  44.    To  measure  a  Cylindroid,  or  Prismoid. 

Definition.  A  cylindroid  is  a  solid  somewhat  like  the  frustum  of 
a  cone,  one  base  may  be  an  ellipsis,  and  the  other  a  disproportion* 
al  ellipsiror  circle. 
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A  prismoid  is  a  solid  somewhat  like  the  frustum  of  a  pyfamid, 
fait  its  bases  are  disproportions!. 

RotE.  The  same  as  for  the  frustum  of  a  cone  or  pyramid  :  or, 
to  the  areas  of  both  bases,  add  a  meao  area,  that  is,  the  square  toot 
of  the  product  of  the  two  bases,  then  multiply  that  sum  .by  a  third 
of  the  height  or  length,  and  it  will  give  the  solidity. 

If  the  diameters  of  the  greater  base  of  a  cylindroid  be  30  and  2Q 
inches,  the  diameter  of  the  less  base  12,  and  length  60'  inehea; 
what  is  the  solidtt v. 

30X20=600  I 

12X12=144    I  IQ37-9 X -7854X20  (=360^-3)= 
^144X600«293-9  >       16303  33,  Ans. 

10379J 

If  the  diameters  of  the  greater  base  of  a  prismoid  be  30  and  20 
inches,  the  less  base  20  by  10  inches,  and  length  30  inches :  What 
is  its  solidity  ? 

30X20=600 

20X10c=200 


V600X  200=346  4 


.1146-4X10  (»30~3)=  1 1464  solidity 
in  inches. 

1146  4J 

Note.  To  find  the  solidity  of  a  Wedge,  add  the  length  of  the 
edge  to  twice  the  length  of  the  base,  and  multiply  the  sum  by  toe 
product  of  the  height  of  the  wedge  and  the  breadth  of  the  base, 
and  one  sixth  of  this  product  will  be  the  solidity. 

Let  the  base  of  a  wedge  be  27  by  8,  the  edge  36,  and  the  height 

a*    »v     2X27+36X8X42     rrt,„  .  • 

42 ;  then  — .  l—  =5040,  Ans, 

o 

^      Art.  45.    To  measure  a  Solid  Ring. 

Rule.  Measure  the  internal  diameter  of  the  ring,  and  its  girth, 
or  circumference  :  then  multiply  (he  girth  by  31831,  and  the  pro- 
duct will  be  the  diameter  of  the  wire,\rhich  add  to  the  internal  di- 
ameter ;  multiply  this  sum  by  31416,  and  the  product  will  be  the 
length  of  a  cylinder  equal  to  the  ring  of  the  same  base.  Then 
the  area  of  a  section  of  the  ping  multiplied  by  the  length  of  the 
said  cylinder  will  give  the  solidity  of  the  ring. 

If  an  iron  ring  be  12  inches  in  girth,  and  its  internal  diameter  be 
20  inches  ;  what  is  its  solidity  ? 

•31831  x\2s=3-S=*T\tig'B  diameter.  20+3-8X3  1416=74  77  the 
length  of  a  cylinder  equal  to  the  ring :  And 

3  8  X3  8  X  -7854  X 74-77^847-97=esofidity. 

Art-  46.    To  measure  the  Solidity  of  any  irregular  Body,  whose  di- 
mensions cannot  be  taken. 

*  Take  any  regular  vessel,  either  square  or  round,  and  put  the 
irregular  budy  into  it :  pour  so  much  water  into  the  vessel  as  will 
exactly  cover  the  body,  and  measure  the  dry  part  from  the  top  of 
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the-  vessel  to  the  water,  then  take  oat  the  body,  and  measure 
again  from  the  top  of  the  vessel  to  the  water,  and  subtract  the  first 
measure  from  the  second,  and  the  difference  is  the  fell  of  the  water : 
then,  if  the  vessel  be  square,  multiply  the  side  by  itself,  and  that  pro- 
duct by  the  fall  of  the  water,  and  you  will  have  the  content  of  the 
body  ;  but  if  it  be  a  long  square,  multiply  the  length  by  the  breadth, 
and  that  product  by  the  fall  of  the  water ;  or,  lastly,  if  it  be  a  round 
vessel,  multiply  the  square  of  the  diameter  by  •7864,  and  that  pro* 
duct  by  the  fall  of  the  water,  and  you  will  have  the  content. 


Ex  amp.  1.  A  body" 
being  put  into  a  vessel 
18  inches  square,  on 
taking  out  the  body, 
the  water  sunk  9  inch- 
es ;  required  the  con- 
tent of  the  body  ? 
18  inch. =1-5  foot. 

9  inch.  =  75  foot. 
15  X        X  '75  = 
16875  foot,  content. 


Ex  a  mp.  2.  A  body 
put  into  a  cistern  4 
feet  by  3,  on  tak- 
ing it  out,  the  wa- 
ter fell  6  inches  ; 
'required  the  con- 
tent of  the  body  ? 
4x3x  5=6  feet, 
content. 


Examp.  3.  A  body 
being,  put  into  a  round 
tub,  whose  diameter 
was  1*5  foot,  on  taking 
out  the  body,  the  wa- 
ter fell  1-5  foot ;  what 
was  the  content  of  the 
body  ? 

1-5x1  5X-7854X  Vh=* 
2  65  feet,  content. 


Of  the  Jive  Regular  Bodies. 

There  are  five'  solids  contained  under  equal  regular  sides,  which 
by  way  of  distinction,  are  called  the  Jive  regular  bodies. 

These  are  the  Tetraedron,  the  Hexaedr on  or  Cube,  the  Octaedron, 
the  Dodecaedront  and  the  Eicosiedron.  The  measuring  of  the  cube 
was  shewn  at  Art.  28.  1  shall  now  show  how  to  measure  the  other 
four  by  the  followiog  Table,  which  is  the  shortest  method. 

A  Table  of  the  solid  and  superficial  content  of  each  of  the  Jive  bodies, 
the  sides  being  unity,  or  1. 


Name*  of  the  Bodies. 

|  Solidity. 

Stipe  ruVi^s. 

J  etraedroo. 

011785 

1-73205 

Hexaedron. 

1- 

6- 

Octaedron. 

0-4714 

3464 

Eicosiedron. 

2181695 

8  66025 

Dodecaedron. 

7-663119 

206457 

All  like  solid  bodies  being  in  proportion  to  one  another  as  the 
cubes  of  their  like  sides,  the  solid  content  of  any  of  these  bodies 
may  be  found  by  multiplying  the  cubes  of  their  sides  by  the  num- 
bers in  the  second  column  under  Solidity  ;  and  their  superficies,  by 
multiplying  the  squares  of  their  sides  into  the  numbers  in  the  third 
column  under  Superficies. 

Of  the  Tetraedrow. 
This  solid  is  contained  under  four  equal  and  equilateral  triangles, 
that  is,  it  is  a  triangular  pyramid  of  four  equal  faces,  the  side  of 
whose  bate  is  equal  to  the  slant  height  of  the  pyramid,  from  the 
angles  to  the  vertex. 


478  MENSURATION  OF  SUPERFICIES 


Art.  47.    The  side  of  the  Tetraedron  being  3,  to  find  the  solid  am* 
superficial  content. 

Cube=3x3x3=27,  and  27x* H  785=3  18f95=soHdity. 
Square=3x3^»9,  and  9X1 '73205=*  15-58845=superficies. 

Of  THE  OcTAEBRON. 

Tins  solid  ie  contained  under  eight  equil  and  equilateral  triangles, 
which  may  be  conceived  to  consist  of  two  quadrangular  pyramids 
of  equal  bases  joined  together,  the  sides  of  whose  bases  are  eqtal 
to  the  given  sides  of  the  triangles,  under  which  it  is  contained. 

Art.  48.    The  side  of  an  Octaedron  being  3,  to  find  the  solid  and  *»• 
perficial  content. 
Cub€^3x3x3=27,  and  27x*47 14=  12  7278=solidity. 
Square=3x3=9,  and  9x3  464=31  -176 superficies. 

Of  the  Dodecaedron. 
.  This  solid  is  contained  under  12  equilateral  pentagons*  and  may 
be  conceived  to  consist  of  twelve  pentagonal  pyramids,  of  equal 
bases  and  altitude,  whose  vertices  meet  in  the  centre  of  the  dode- 
caedron. 

Art.  49.    The  side  of  a  Dodecaedron  being  3,  to  find  the  sola  mi 

superficial  content. 
Cube=3x3x3=27,  and  27x7-66311 9=206-904. 
Square=3x3=9,  and  9x20  6457=185-8113. 

Of  THE  ElCOSlEDRON. 

This  solid  is  contained  under  twenty  equal  and  equilateral  trian- 
gles, and  may  .  be  conceived  to  consist  of  twenty  equal  triangular 
pyramids,  whose  vertices  all  meet  in  the  centre. 

Art.  50.  •  The  side  of  an  Eieosiedron  being  3,  to  find  the  solid  and 
superficial  contents 

Ciibe=3x  3X3=27,  and  27X2- 18169 =58 '90563*=:soIidity. 

Square=2X3=9,  and  9x8 -66025=77 •94225=9uperficies. 

As  the  figures  of  some  of  these  bodies  would  give  but  a  confused 
idea  of  them,  I  have  omitted  them  ;  but  the  following  figures,  cut 
out  in  pasteboard,  add  the  hues  cut  half  through,  will  fold  up  into 
the  several  bodies.  . 


Tetraedron.-  Hexaedron.  Octaedron. 


OF  CASK  GAUGING. 

Among  tbe  many  different  canons  drawn  from  Stereometry,  for 
Gauging  casks,  the  following  is  as  exact  as  any. 

Take  the  dimensions  of  the  cask  in  inches,  viz.  the  diameter  at 
the  bung  and  head,  and  length  of  the  cask  ;  subtract  the  bead  di- 
ameter from  the  bung  diameter,  and  note  the  difference. 

If  the  staves  of  the  cask  be  much  curved  or  bulging  between  the 
bong  and  the  head,  multiply  the  difference  by  *7  ;  if  not  quite  so 
curve,  by  '65 ;  if  they  bulge  yet  less,  by  *6 ;  and  if  they  are  almost 
or  quite  straight,  by  *55,  and  add  the  product  to  the  head  diameter ; 
the  turn  will  be  a  mean  diameter,  by  which  the  cask  is  reduced  to 
a  cylinder. 

Square  the  mean  diameter,  thus  found,  then  multiply  it  fey  the 
length ;  divide  the  product  by  359  for  ale  or  beer  gallons,  add  by 
294  for  wine  gallons. 

Note  1.  The  length  is  most  conveniently  taken  by  callipers,  al- 
lowing, for  the  thickness  of  both  heads,  1  inch,  \\  inch,  or  2  inch- 
es, according  to  the  size  of  the  cask ;  but  if  you  have  no  callipers, 
do  thus  ;  measure  the  length  of  the  stave,  then  take  the  depth  of 
the  chimes,  which  with  the  thickness  of  the  head,  being  subtracted 
from  the  length  of  the  stave,  leave*  the  length  within. 

Note  2.  You  must  take  the  head  diameter,  close  to  its  outside, 
and,  for  small  casks,  add  three  tenths  of  an  inch  :  for  casks  of  30, 
40,  or  50  gallons,  4  tenths,  and  for  larger  casks,  5  or  6  tenths,  and 
the  sum  will  be  very  nearly  the  head  diameter  within*.  In  taking 
the  bung  diameter,, observe,  by  moving  the  rod  backward  and  for- 
ward, whether  the  stave,  opposite  the  bung,  be  thicker  or  thinner 
.than  the  rest,  and  if  it  be,  make  allowance  accordingly. 

By  the  Sliding  Rule. 

On  D  is  18*94,  the  gauge  point  for  ale  or  beer  gallons,  marked 
AG,  and  17  14,  the  gauge  point  for  wine  gal  loos,  marked  VVG  : 
set  the  gauge  point  to  the  length  of  the  cask  on  C,  and  against  the 
mean  diameter,  on  D,  you  will  have  the  answer  in  ale  or  wine  gat- 
Ions  according  to  which  gauge  point  you  make  use  of. 

By  the  Scale. 

Take  the  extent  from  the  gnage  point  to  the  mean  diameter,  set 
one  foot  of  the  dividers  in  the  length,  ami  turning  them  twice  over, 
they  will  point  out  the  content. 
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Art.  51.  Required  the  content  in  ale  and  wine  gallons,  of  a 
cask,  whose  bung  diameter  is  35  inches,  head  diameter  27  inches, 
and  length  45  inches  ? 

Bung  dtameter«=r35  Square  of  the  diameter  =1062-76 
Head  diameter=27  Lengtb=  45 

Difference      =  8  .  531380 

•7  ~  425104 


56  359)47824-20(133-21 

Add  the  head  dia.=27  [ale  gall. 

  294)47824-2(162-66  wine  gall. 

Mean  diameter=32  6  .  , 

326 


Squared  1062-76 

Art.  52.  A  round  mash  tub  is  42  inches  diameter  at  the  top, 
within,  and  36  inches  at  the  bottom,  and  the  perpendicular  height 
48  inches  ;  required  the  content  in  beer  and  wine  gallons  ? 

This  being  the  lower  frustum  of  a  cone,  to  the  product  of  the  dt* 
ameters  add  £  of  the  square  of  their  difference  ;  multiply  this  som 
by  the  length,  and  it  will  give  the  solidity  in  such  parts  as  the  di- 
mensions are  taken  in.  If  they  be  taken  in  inches,  divide  by 
359  for  beer,  and  294  for  wine  gallons. 

'    42X3G  J^X*^:;41U.  5  359^2034  ***  *»H°P* 
42X36+  3  X48-T-  j  294s=248}  wine  ^1^. 

Art.  53.  Let  the  difference  of  diameters  of  this  tub  be  6  inch* 
es,  the  height  48  inches,  and  the  content  203}  gaHoft*,  to  find  the 
diameters? 

Multiply  the  content,  if  beer  measure,  by  359  ;  if  wine  measure, 
by  294,  and  divide  the  product  by  the  length  :  from  the  quotient 
subtract  £  of  the  square  of  the  difference  of  the  diameters;  to  this 
remainder  add  the  square  of£  the  difference  of  the  diameters,  and 
extract  the  square  root  of  tbe  sum  ;  from  the  square  root  subtract^ 
the  difference  of  the  diameters,  and  it  will  give  the  least  diameter 
to  great  exactness,  to  which  add  the  difference  of  tbe  diameters, 
and  the  sum  is  the  greatest  diameter. 

203-75X359  6X6 

v/  [-3X3—3=36,  and  36+6=42. 

48  3 
The  diameters  are  36  and  42. 

The  content  of  any  vessel  in  gallons,  &c.  may  be  thus  found  : 
measure  the  inside  of  the  vessel,  according  to  the  rule  of  the 
figure,  and  find  the  content  in  cubick  inches ;  (hen, 
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YJ728      )  T  (cohfckfeet. 

n  i  k  )  282  f  and  the  quotient  will  Vale  orbecr^alloirt; 
uinae  oy  <  231      >   be .  the  conteot  in    <  win€  g^fo^. 

(2150-4S5)  (bushels.*' 

Art.  54.   To  til/are  a  Guibt  lying  on  one  side,  by  the  Gauging  Rod, 
when  the  Bung  Diameter,  and  the  Content,  one,  or  both  are  greater 
or  less  than  the  Table  on  the  Rod  is  made  for. 
Rule.    A9  the  bang  diameter  of  the  cask  to  be  measured,  is  to 
the  bung  diameter  that  the  table  is  made  for;  so  are  the  dry  inch- 
es of  the  cask,  to  a  fourth  number,  which  find  in  the  table  on  the 
rod,  and  note  the  number  of  gallons  answering  to  it.    Then  as  toe 
content  of  the  cask  that  the  table  is  made  for,  is  to  the  content  of 
the  cask  to  be  measured  ;  so  is  the  number  of  gallons  answering 
to  the  aforesaid  fourth  number,  to  the  number  of  gallons  your  caste 
wants  of  being  full 

Art.  65.    To  find  a  Ship's  Burthen,  or  to  Gauge  a  Ship. 

There  is  such  a  diversity  in  the  forms  of  ships,  that  no  general 
rule  can  be  applied  to  answer  all  varieties ;  however,  the  follow- 
ing rules  are  practised. 

Kuxe  1 .  Multiply  the  breadth  at  the  main  beam*  half  the  breadth, 
and  length  together  j  divide  the  product  by  94,  and  the  quotient  is, 
the  tOBs. 

Rule  2.  Divide  the  continued  product  of  the  lengthT.breadth, 
and  depth,  in  feet,  by  100,  for  ships  of  war,  and  95  for  merchant 
ships,  in  which  nothing  is  allowed  for  guns;  &c.  and  the  quotient 
is  the  tons. 

Rule  3.  Take  the  length  from  die  stem  post  to  the  upper  part 
•f  the  stem;  subtract  two  thirds  of  her  breadth  from  .that  length  ; 
■nltiply  the  remainder  by  the  whole  breadth,  and  that  product  by 
half  the  breadth,  in  feet,  aad  divide  by  100  for  war,  and  94  for 
Merchant  tonnage. 

Rut*  4.  The  weight  of  a  ship's  burthen  is  half  the  weight  of 
water  she  can  hold. 

What  is  the  tpnnage  of  a  ship,  whose  length  is  97  feet,  breadth* 
31  feet,  and  depth  15*  feet. 

By  Rub  1st.  By  Rub  2d. 

£  breadth  15-5      .  -  Length  97  ■  •   .  • 

Breadth.  31  Breadth  31 

166 
466 


480,5  > 
Length     97  Depths 

33635  16036 
43245         ;  16035 


3007 


94)46605-5(495  S3  tons.  95)4660?5(490'61  tons. 

Carned  mrer.  '  Carried  over. 
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B*o*gfct  over-  Bropght ,  of  er. 

94)4660S-5(495-83  tons.  9fc)46608-5(490-64  tow. 


976 

380 

10p)46608*5{466  iota. 

— — 

900 

400 

860 

660 

548 

600 

585 

470 

570 

608 

786 

600 

150 

752 

95 

85  < 

3S0 

1  SB 

282 

48 

By  AufeSd 
Leogth=97 
Subtract  |  of  breadth=20-66 

76-33 

Multiply  by  the  breadth  31 

I  7633 
22899 


t  2366-23 
Multiply  by  £  breadth     15-5  ' 

1183115 
1183115 
236623 


*  94)36676-565(390"l76  tons. 


Allowing  the  Cubit,  ok  it  i$  found  by  modern  travellers ,  to  It  22  incbs, 
the  content  of Noah**  Ark  is  as  follow,  viz* 

Cubits.  .   T  ' 

Length  of  the  keel,  300)  Its  burthen  as  a  man  of  war 

Breadth  by  the  aidstiip  beam,  50  V    27729  tons. 
Depth  in  the  bold,  30)  As  a  merchant  ship,  29188*6  tt. 
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Q,tfESTIONS  IN  MENSURATION. 

1.  THE  largest  of  the  Egyptian  pyramids  is  square  at  (he  base, 
and  m  easures  693  feet  on  a  side  :  how  much  grtuod  does  itcof  er  ? 

696X393  1764 
272*  25  s=l17^4  poles,  aod  "160"= 11  acrc*  and  4  poles,  Ana. 

2.  What  difference  is  there  between  a  floor  20  feet  square,  and 
two  others,  each  10  feet  square  ? 

20X  20—  10X10+  10X10=200  feet,  Ans. 

3.  There  is  a  square  of  2500  yards  in  area :  what  is  each  side 
of  the  square,  and  the  breadth  of  a  walk  along  one  side  and  one 
end,  which  may  take  up  just  one  half  of  the  square  ? 

  2500 

^2500=50  yards,  each  side.    ^/-J-  =35-35>  and  50—35-35 

=14*65  yards,  breadth  of  the  walk,  Ans. 

4.  A  pine  plank  is  16  feet  and  5  inches  long,  and  I  would  have 
just  a  square  yard  slit  off:  at  what  distance  from  the  edge  must 
the  line  be  drawn  ? 

A  square  yard=1296  inches,  and  16  feet  6inches=197  inches. 
1296 

Therefore,  ~Jcff~6Wt  "ncnes»  &ns. 

5.  If  the  area  of  a  triangle  be  900  yards,  and  the  perpendicular 
40  yards :  required  the  length  of  the  base  ? 

900X2 
.      40   =46  yards,  Ans. 

6.  ft*  the  three  sides  of  a  plane  triangle  be  24,  16,  and  12  perch- 
es :  required  its  area  ? 

24+16+12 

 5  =26;  26—24=2;  26—16=10;  26— 12=14,  and 

^26 X 1 4 X  10X2=85-32  perches,=area.  Again,  as  24 :  16+12  :: 
16 — 12  :*4'6+,  the  difference  of  Jhe  segments  of  the  base  ;  then, 

♦4-6+  y    ■  == 

12—  -g— =9-6,  and     12X12—  9-6x9-6=7-ll  the  perpendicular 

,  oft  the  longest  side  ;  whence  24—2X7- 11=85-32,  area  as  above. 

7.  Required  the  area  of  a  circular  garden,  whose  diameter  is  12 
rods  ?  12X12X-7854=113  0976  poles,  Ans. 

8.  The  wheel  of  a  perambulator  turns  just  once  and  a  half  in 
a  rod :  what  is  its  diameter  ? 

16-5X§=11  circumference,  and  llX-31831=3i  feet,  Ans. 

9.  Agreed  for  a  platform  to  the  curb  of  a  round  well,  at  7|d.  per 
« qoare  foot :  the  inward  part,  round  the  mouth  of  the  well,  is  36 
inches  diameter,  and  the  breadth  of  the  platform  was  to  be  15£' 
inches  :  what  will  it  come  to  ? 


*«4        ^mrmm  mimmmTsm 

86+15-5X2=tf7the  greatest  diam. ;  67  x  67  x -7864—36  X  3?  x*?B54 

2fi07-87S$       -  f 
«  — — —  =17-4157  square,,  feet*  at  7|d.  p«r  foot,=Hfe.  10 

144  '     s  [Aw. 

10.  Required  the  difference  between  the  area  of  a  circle,  wboee 
Radius  for  sejnidiameter)  is  60  yards,  and  its  greatest  inscribed 
square  ? 

60X£«100  the  diameter,  and  100X 100  X -7854=7854  the  area 
of  the  circle  then,  60X60X2=5000  the  aipa  of  thegregtest  in- 
scribed square,  and  7854— 5000=2864,  Aos. 

11.  There  is  a  section  of  a  tree  25  inches  over ;  I  demand  the 
difference  of  the  areas  of  the  inscribed  and  circumscribed  squares, 
and  how  far  they  differ  from  the  area  of  the  section  ?.  . , 
26X25—  12  6xT2  5X2=312-5  the  difference  of  the  square*  26x56 
— 25X25x-7854=134  125  the  circumscribed  square,  more  than  the 
section,  and  25X25X -7864— -12-5X  12-5x2=178-375  inscribed 
square,  less  than  the  area  of  the  Section.  -  ^ 

12.  Four  men  bought  a  grindstone  of  60  inches  diameter  :  bow 
much  of  its  diameter  must  each  grind  off,  to  hare  an  equal  sbajo*  df 
the  stone,  if  one  first  grind  his  share,  and  then  another,  till  the  stone 
is  ground  away,  making  no  allowance  for  the  eye  ? 

,  Rule.  Divide  the  square  of  the  diameter  by  the  number  of  men, 
subtract  the  quotient  from  the  square,  and  extract  the  square  root 
of  the  remainder,  w^ich  is  the  length  of  the  diameter  after  the  first 
man  has  ground  his  share  ;  this  work  being  repeated  by  subtract- 
ing the  same  motient  from  the  remainder;  for  every  niao^  to  tfc# 
last ;  extract  tM  square  toot  of  the  remainders,  and  subtract  those 
roots  from  the  diameters,  one  after  another ;  the  several  remain- 
ders will  be  the  answers. 

60  From  60 

60  Take  51-9615 


4)3600  Remains  8  0385=  1st  share. 

Quot*?300  From  51-9615 

Take  42-4264 

From  <3600  ■    .  - 

Take   900  Rem.  9  6361= 2d  share. 

^2700=51-96 15,  to  be  taken  from  60. 
Subt.    900  From  42-4264 

VI  800=42-42&4,  from  51-9615.     Take  30- 
Subt.   900  .  ■  ~  . 


V900»30,  from  42-4264. 


Rem.  12  4264~3d  share. 
And  30  incbes=4th  share. 
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lfa  v  .bick  foot  of  iron  were  hammered,  or  drawn,  into  a 
square  bar,  an  inch  about,  that  is,  £  of  an  inch  square  :  required 
its  length,  supposing  there  is  no  waste  of  metal  ? 

12X12X12 

•25X-25X4==5g9*g  i«Khea,=576  feet.  Ana. 

14.  Required  the  axis  of  a  globe,  whose  solidity  may  be  just 
equal  to  the  area  of  its  surface  ?  •7854X4 

-5236  ^  inches,  Ans- 

15.  A  joist  Is  7$  inches  wide,  and  2j  thick  ;  but  I  want  one  just 
twice  as  large,  which  shall  be  3J  inches  thick  :  what  will  be  the 
breadth?  76X4  25X2 

3;75 — =9  inches,  Ans. 

16.  I  have  a  square  stick  of  timber  18  inches  by  14  ;  but  one 
of  a  third  part  of  the  timber  in  it,  provided  it  be  6  inches  deep, 
will  serve ;  how  wide  will  it  be  ?    18X 14 

-—5 — -5-8=10^  inches,  Ans. 

17.  A  had  a  beam  of  oak  timber,  18  inches  square  throughout, 
and  25  feet  long,  which  he  bartered  with  B,  for  an  equilateral  tri- 
angular  beam  of  the  same  length,  each  aide  24  inches  :  required 
the  balance  at  la.  4d.  per  foot? 

18X»8X25 

 144,  .  =56-95* solidity  of  the  square  beam. 

The  perpendicular  let  fall  on  one  of  the  sides  of  the  triangu- 
lar beam  is  20-7846  inches,  and  the  half  perp.= 10-3923 ;  then 
10-3923  x  24 

'    J4j        =1-732  foot,  area  at  the  end,  and  1 -732x25=43 -3 

feet,  solidity  of  the  triangular  beam ;  therefore  56  25— 43-3=12-95 
feet,  arls.  4d.  per  foot=17s.  3  ^d.  balance  due  to  A,  Ans. 

18.  What  is  the  difference  between  a  solid  half  foot,  and  half  a 
foot  solid  ? 

12X12X6 

"6x6x6       therefore,  one  is  but  J  of  the  other. 

1 9.  A  lent  B  a  solid  stack  of  hay,  measuring  20  feet  every  way ; 
spmetime  afterward,  £  returned  a  quantity  measuring  every  way 
10  feet :  what  proportion  of  the  hay  remains  due  ? 

20X20X20—10X10X10=7000  feet=|,  Ans. 

20.  A  ship's  hold  is  75£  feet  long,  18£  wide,  and  7}  deep  :  how 
many  bales  of  goods  3£  feet  long,  2}  deep,  and  2J  wide,  may  be 
stowed  therein,  leaving  a  gang  way  the  whole  length,  of  3}  feet 
wide  ?  _   

75-6X18-5X7-25— 75-6X?»2fcX3-26  i.  1 

-  ■    ■    ■    =385-44  bales,  Ans, 

3-5X2-25X2-75 

21.  If  a  stick  of  timber  be  201  feet  long,  1#  inches  broad,  and 
8  inches  thick,  and  3£  solid  feel  be  sawed  off  one  end :  how  lon^ 
will  the  stick  then  be  ? 

1728X35 

"   "    '  20J  a—  "  16x8  i=sie  fe^,  Gf  inches,  Ans. 
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9$.  The  *eW  content  of a  square  stone  ia  (bund  to  *e  1361  feet  • 
its  length  is  9j  feet:  what  ia  the.  area  of,  one  end  ?  and  if  the 
breadth  b<<  3  feet  11  jw^es,  what  is  the  depth  ?  , 

136-5X1728   .  20690526 
9/#12    "^fr* -gOMhCBM  inchjes,  and  =  444)22 

inched,  Ans.   •  , 

23.  I  would  ba?e  a  cnbick  box.  made  capable  of  receiving  j«st 
50  bushels,  the  bushel  containing  2150  425  solid  inches  :  what  will 
be  th^  lengft  of  the  tide  ?  ,  v-  .«  .  . 

V2150  4X£0=47'55  inches.  . 

24.  A  statute  bushel  is  to  be  made  8  inches  high,  and  18£  inches 
diaineter,  to  contain  2176  cubick  inches  ;  (though  the  content  of 
the  dimensions  is  but  2150*425  inches)  I  demand  what  Qie  diame- 
ter of  the  bosnel  must  be,  the  height  being  8  inches;  and  what 
ibe  heigbt,  the  diameter  being  18}  inches,  to  contain  2176  cubick 
inches?  .k  , 

Solidity.  ' 
t  «s*gbtiF6);2176  and  yf272  x  1  -273=  1 8  6  diameter.    18-5X 18-5 

 x  7854=268  80315=area, and  the  solidity  • 

Areas  272  -  21T6~2688=8-0956  inches,  height. 

25.  'Ihere  is  a  garden  rolling  stone  66  inches  in  circumference, 
and  3}  cnbick  feet  are  to  be  cut  off  from  one  end,  perpendicular 
to  the  aiw  :  where  most  the  aeetian  be  made  ? 

.  1728x3-5  •      i  _ 

Area=   412  5  "  ==tl4'65  inch«*  fa®  one,  s 

26.  1  would  hare  a  syringe  of  \\  inch  diameter  in  the  bore,  to 
hold  a  quart,  wine  measure  :  what  must  be  the  length  of  the  pis- 
ton, sufficient  te  make  an  injection  with  ? 

J -6  X1*5X '7854=1*76715,  and  231^4=^57  75  (he  cubick  inches 

57  75      ,  . " 

in  a  quart,  then  YlGTXb^^  ^  inches,  Ans. 

27.  If  a  round  pillar,  9  inches  diameter,  contain  S.feet  :  of  what 
diameter  is  Akt  column,  of  e%o«Meogti),  which measures  10  times 
as  much? 

As  5  :  9x9  ::  5X10  :  810,  and  \/810s=28-4G  inches,  Ans. 

28.  There  is  a  square  pyramid,  each  side  of  whose  base  is  30 
inches,  and  whose  perpendicular  height  is  120  inches,  to  be  divid- 
ed by  sections  parallel  to  if*  base  into  3  equal  parts:  required  the 
perpendicular  height  of  each  part  ? 

30X30X40=36000  the  solidity  in  inches,  now  §  thereof  is  24000, 
and  }  is  12000.  Therefore, 

As  36000:  120X120X120::  j**^  ;  *%g&\rh**. 

^1152000=104-8  Also,  ^576000=83  2.  Then,  120—104-8 
=15  2  length  of  the  thickest  part,  and  104-8— 83  2=21  6  length 
of  the  middle  part,  consequently  83  2  is  the  length  of  the  top  part. 

29.  Suppose  the  diameter  of  the  base  of  a  conical  ingot  of  gold 
to  be  3  inches,  and  its  height  9  inches  ;  what  length  of  wire  may 
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be  e*£tcte<f fa>m  it,  without  loss  of  metal,  the  diameter  of  the  wire 
befog  one  hundredth  part  of  an  inch  ? 

3x3x-7654X3=21-2058  the  solidity  of  the  oone. 
21-2058  .  , 

■01  x-01  x-7864sg270QO°  inc°-==4  miles,  and  480  yards,  Ans. 

30.  Suppose  a  pole  to  stand  on  a  horizontal  plane  75  feet  in 
height  above  the  stir&ce  :  at  what  height  from  the  ground  must  it 
be  cut  off,  so  as  that  the  top  of  it  may  fall  on  a  point  55  feet  from 
the  bottom  of  the  pole,  the- end,  where  it  wai  cut  off,  resting  on 
the  stump,  or  upright  part  ? 

As  the  whole  length  of  the  pole  is  equal  to  the  Bout  of  the  hy- 
potenuse .and  perpendicular  of  a  triangle,  (tie  65  feet  On  the 
ground  being  the  base)  this,  as  well  as  the  following  question,  may 
pe  solved  by  this 

Rule.  From  the  square  of  the  length  of  the  pble  (that  is,  of 
the  sum  of  the  hypotenuse  and  perpendicular)  take  the  square  of 
the  base  j  divide  the  remainder  by  twice  the  length  of  the  pole, 
and  the  quotient  will  be  the  perpendicular,  or  Height  at  Whteb  it 
must  be  cut  off.  - 

>     .  7       75X75—66X55  . 

♦     =r!7x  feet,  Ans. 

75X*  ,  . 

31.  Suppose  a  ship  saite  <n>m  latitude  43°,  north,  between  north 
and  east,  till  her  departure  from  the  meridian  be  45  leagues,  and 
the  sum  of  her  distance  and  difference  of  latitude  to  be  135  leagues : 
I  demaod  her  distance  sailed ,  and  latitude  come  to  ?  , 

136X135—46X46^  Ui         afM,  60X3=1S0  miles=3  de- 
135X2  * 

Eaees  tLe  difference  of  latitude,  1&>— €0=75  leagues  the  distance, 
ow  as  the  vessel  is  sailing  from  the  equator,  and  consequently 
the  latitude  is  increasing :  Therefore, 

To  the  latitude  sailed  ftom  43<\OG'  N. 

Add  the  dtfierence  of  krtitwde         <     3  flQ 


And  the  sum  is  the  latitude  come  to=46  ,00  N. 


0 


BOOK  KEEPING. 


4300K  KEEPING  is  a  systematic  Tfccord  of  mercantile  trans- 
actions. 

Every  mercantile  transaction  consists  in  giving*  ow  thing  for 
another.  This  change  of  property  requires  a  distinct  record  in 
the  hooks  prepared  for  the  purpose,  so  as  to  enable  the  roan  of 
bosintsa  to  know  the  true  state  of  his  affairs,  and  of  his  accounts 
with  an  individual.  . 

>Tn^  importance' of  a  correct  knowledge  of  Book  keeping,  to  the 
Uftn  of  business  is  obvious.  His  books,  should  exhibit  the  result' 
of  each-traniafctioo,  fend  the  general  result' of  the  whole. 

Book  keeping  maybe  performed  either  by  Single  or  Doqbl* 
Entry.    '    '  '    "   *  1  '  .    '    *      '    '     '  *  ' 

^he  method  of  book  keeping  by  single  entry  is  tne  most  simple, 
and  is  sufficient  for  the  generality  of  Mechanics,  Farmers,  Retail 
Merchants,  &c.  The  method  by  Double  Entry  is  more  systematic 
raits* principles,  and  more  certain  in  its  conclusions,  and  is  much. lo 
be  preferred  for  wholesale  or  any  extensive  business.  .  s 

In  Single  Entry  only,  persons  are  entered  as  debtor  and  creditor.' 

BOOK  KEEPING  BY  SINGLE  ENTRY.; 

In  the  practice  of  single  entry,  two  principal  books,  the  Day^ 
Book  or  Waste  Book,  and  th*  Leger,  and  one  auxiliary  book,  the 
Cash  Book,  are  necessary. 

1.   THE  DAY  BOOK  OR  WASTE  BOOK. 
The  Day  Book  should  begin  with  an  account  of  ate  the  property* 
debts,  &c.  of  the  person,  and  be  followed  by  a  distinct  record  o* 
all  the  transactions  of  the  trade  in  the  order  of  time  in  which 
tbey  occur. 

Some  accountants  use  also  a  Blotter,  in  which  the  changes  of 
property  are  recorded,  and  the  Day  Book  is  only  a  copy  if  the 
Blotter,  written  in  a  more  fair  and  plain  manner.. 

Each  page  of  the  Day  Book  should  be  reled  with  three  coinmnt 
on  the  right  side  for  pounds,  shillings,  and  pence,  or  with  two  co- 
lumns for  dollars  and  cents,  as  the  accounts  are  to.be  kept  in  one 
or  the  other  of  these  denominations  of.  frioney. 

The  following  is  the  order  observed  in  making  an  account  in  the 
Day  Book  :  First,  the  date  ;  next,  the  name  of  the  person  with  the 
abbreviation  Dr.  or  Cr.  at  the  right  hand,  as  he  is  debtor  or  credi- 
tor by  the  transaction ;  and  then,  the  article  or  articles  with  the 
price  annexed,  unless  the  article  he  money,  and  the  value  carried 
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out  in  the  ruled  columns,  with  the  sum  of  the  whole  placed  direct- 
ly under,  when  there  is  more  than  one  charged.  Thus,  for  ex- 
ample, # 


January  1st,  1820. 
David  Bradley,  Dr. 
To  2  yards  of  broadcloth  at  42s.  per  yard, 
To  JOlbs.  loaf  sugar  at  2s,  2<L 


£ 

8. 

d. 

4 

4 

0 

1 

i 

$ 

5 

5 

8 

t 

1 

8 

6 

January  2d. 

Simon  Jones,  Cr. 
By  3  bushels  of  wheat  at  9s.  6d. 

The  following  rule  shows  whether  a  person  is  to  be  entered  as 
Dr.  or  Cr.  on  the  Day  Book.  The  person,  who  receives  any  thing 
from  me  is  Dr.  to  roe,  and  the  person  from  whom  I  receive  is  Cr* 

Or,  The  person,  who  becomes  indebted  to  me,  whether  by  re- 
ceiving goods  or  money  or  by  my  paying  his  debts,  must  be  enter- 
ed Dr. ;  and  the  person  to  whom  I  become  indebted,  whether  by 
receiving  from  him  goods  or  money,  or  by  the  payment  of  my 
debts,  must  be  entered  Cr. 

The  following  general  direction  is  to  be  observed  in  keeping  the 
Day  Book,  viz. 

Enter  on  the  Day  Book  every  case  of  debt  or  credit  relating  to 
the  business  in  the  order  of  time  in  which  it  takes  place,  and  in 
language  so  explicit  as  not  to  be  mistaken. 

This  rule  is  most  important,  because  the  Day  Book  is  the  deci- 
sive book  of  reference  in  case  of  any  supposed  mistake  or  error 
in  the  accounts  in  the  Leger. 

2.   THE  LEGER. 

The  various  accounts  of  each  person  are  collected  from  the  Day 
Book,  and  placed  or  posted  under  his  name,  and  on  two  opposite 
pages  of  the  Leger,  as  they  are  Dr.  of  Cr.  The  name  of  the  person 
is  to  be  written  in  large  and  fair  characters  as  a  title,  and  the  ac- 
counts in  which  he  is  Dr.  are  to  be  written  on  the  tfeft  hand  page, 
and  those  in  which  he  is  Cr.  on  the  right  hand  page  of  the  same 
folio.  If  the  name  be  written  only  on  the  Dr.  page,  the  title  of 
the  other  page  is  to  be,  Contra  or  Ca.  Cr.  The  Leger  is  ruled 
with  a  margin  for  the  date  of  each  transaction,  or  with  a  column 
for  the  page  of  the  Day  Book  which  contains  the  account,  or  with 
both.  It  must  also  be  ruled  with  two  or  three  columns  on  the  right 
of  each  page  for  the  denominations  of  money,  as  they  may  be  Dolls, 
and  Cents,  orX  s.  and  d.  If  the  Leger  be  a  wide  Folio,  the  ac- 
counts of  Dr.  and  Cr.  may  be  placed  on  the  same  page,  as  in  the 
following  example. 


O  ? 


490 


Dr. 


Jan.l 
5 
11 


Jftft.l 

6 


Iron  3Cwt. 
Kuai  10  galls. 
Wine  3  galls. 

Lot  Ford,  Di\ 
Broadcloth  2  yds. 
Wine  1  gall. 
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James  Fowler, 


Cr. 


Jan.2 

6 

10  7 


Jan.3 

7 


Wheat  12  bushels, 
Corn     7  do. 
Cash, 


Contra 

Beef  UOlbs. 
Wood  3  cords, 


Cr- 


5© 
71 
84 


40 

00 


In  the  preceding  example,  the  two  columns  on  the  left  both  of 
the  Dr.  and  Cr.  accounts  contain  the  date  of  the  transaction  and 
the  page  of , the  Day  Book  on  which  the  original  account  is  to  be 
found.  Next  follows  the  article  and  its  quantity,  which  should  be 
written  in  few  words,  and  then  its  amount  in  the  money  columns. 
Either  the  date  or  the  page  of  the  Day  Book  which  contains  the 
account,  is  amply  sufficient  in  the  Leger,  and  the  latter  is  to  be 
preferred. 

The  Leger  exhibits  ^at  ome,  view  the  accounts  with  an  individual, 
as  it  contains  on  the  Dr.  side  whatever  he  has  received,  and  oa 
the  Cr.  side  whatever  he  has  paid.  The  difference  between  the 
sums  of  Dr.  and  Cr.  called  the  Balance,  shows  the  state  of  the  trade 
in  this  instance. 

An  Index  must  accompany  the  Leger,  in  which  the  names  are 
arranged  alphabetically,  with  the  page  of  the  Leger  oil  which 
each  account  is  to  be  found.    See  the  Index  to  the  Leger  for  Ex.  S; 

The  following  general  directions  are  to  be  observed  in  forming 
the  Leger.  Let  each  account  be  posted  from  the  Pay  Book  in  its 
proper  place  in  the  Leger.  If  a  mistake  be  made,  let  it  be  cor* 
rected  by  «n  account  in  the  Day  Book,  clearly  stating  the  correc- 
tion, and  then  let  this  account  be  posted  in  its  proper  place  in  the 
Leger,  that  no  blot  or  erasure  may  disfigure  its  pages. 

THE  CASH  BOOK. 

In  this  book  ate  recorded  the  daily  receipt  and  payment  of  mon- 
ey. For  this  purpose  there  are  two  columns,  one  for  money  re- 
ceived, and  the  other  for  money  paid,  in  which  should  be  refcoHded 
merely  the  date,  to  or  by  whom  paid,  and  the  sum.  The  Cash 
Book  is  convenient,  but  not  absolutely  necessary.  By  some  ac- 
countants other  auxiliary  books  are  used,  which  are  found  to  be 
useful  or  important  in  some  particular  business.  These  the  ac- 
countant will  readily  form  for  himself,  as  circumstances  may  render 
necessary. 

Note  1.  As  several  of  the  preceding  books  may  be  necessary 
in  the  progress  of  business,  they  should  be  distinguished  by  letter- 
ing them  in  the  following  manner.  Day  Book  A,  Day  Book  B,  &c. 
Leger  A.  Leger  B.  &c.  And  in  posting  accounts  into  the  Leger, 
there  must  be  a  reference  to  Day  Book  A.  or  B.  &c.  as  the  ac- 
count is  found  in  the  one  or  the  other.    See  Example  ?. 
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Note  2.  In  the  following  example  the  barter  of  any  article,  at 
well  as  the  sale  of  an  article  for  cash,  is  entered  into  the  Day 
Book,  although  such  accounts  are  not  to  be  posted  into  the  Leger. 
This  is  not  generally  practiced,  but  the  accountant  will  often  find  a 
material  benefit  in  recording  even  these  changes  of  property. 


EXAMPLE  I.   SINGLE  ENTRY. 
DAY  BOOK.  , 


January  1,  1820. 
My  whole  property  is  a  debt  of  400  dollars  doe 
tne  from  Samuel  Richards,  the  balance  of  my  in- 
heritance. 

ft 

c. 

Jan.!,  1820. 

Samuel  Richards,  Dr. 

To  balance  iVom  the  estate, 

400 

3rd. 

Samuel  Richards,  Cr. 

•  By  broadcloth  106  yard*  at  3  dolls  per  yard, 

315 

4th. 

John  Higgins,  Dr. 
To  55  yards  of  broadcloth,  at  $3  60c.  per  yard, 

192 

50 

6th. 

Exchanged  40yd?.  of  broadcloth,  for  24Cwt  Iron 
at  $5. 

6th; 

<         John  Higgins,*  Cr. 

By  cash,  on  account, 

7th. 

Sold  S.  M.SOCwt.  of  Iron  at  £3}  per  Cwt.  for  cash, 

105 

Note.  The  preceding  example  contains  so  few  accounts,  that 
the  formation  of  the  Cash  Book  is  unnecessary-  It  is  sufficient, 
however,  to  illustrate  the  principles  of  Single  Entry;  while  it  is 
so  short  that  the  whole  may  be  easily  comprehended  by  the  pupil. 
The  Leger,  in  which  this  Day  Book  is  posted,  is  on  the  following 
page. 
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EXAMPLE  J.  SINGLE  ENTRY. 
LEGER. 


Day 

Dr. 

* 

c. 

Day 

$ 

c. 

Book 

Samuel  Richards 

Book 

Contra  Cr. 

1 

Balance  from  estate, 

400 

1 

Broadcloth  105yds. 

315 

Balance, 

85 

400 

John  Higgins,  Dr. 

Contra  Cr. 

1 

Broadcloth,  55yds. 

192 

50 

1 

Cash, 

130 

Balance, 

12 

60 

192 

50 

-To  balance  the  accounts,  place  the  difference  of  the  several  ac- 
counts under  the  smaller  side.  Thus  in  the  account  with  Samuel 
Richards,  $85  is  the  Cr.  to  balance ;  and,  in  the  account  with  John 
Higgins,  $12  60c.  is  the  balance  on  the  same  side.  It  is  obvious 
that  I  have  gained  by  the  trade.'  Were  wt  the.  gain  evident,  on 
inspection,  it  would  be  made  so  by  the  following  inventory  from 
the  preceding  Leger.  

January  8,  1820.  $ c 

Pue  from  Samuel  Richards,    -      -      -  -      85  00 

• — —i  John  Higgins,        -      -      -  -      1?  50 

On  hand  10yds.  broadcloth  at  $3  per  yard,  '    30  00 

—   Cash  from  broadcloth  andiron/  ~  285  00 

- — p    4Cwt  of  iron  at  $5   -      -      -  -      20  00 

v  Amount,      452  50 
.  My  property.  Jan,  V   -      -      -      •      -      400  00 


Gain,      32  50 
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EXAMPLE  II.  SINGLE  ENTRY. 


DAY  BOOK  A. 


January  1,  1821. 
Inventory  of  all  my  property  and  debts,  taken 
this  day  by  me,  A.  B. 

£      8.  d. 

Ready  money*                          300   0  0 
House  and  Furniture,           ,       500   0  0 
Williams  Farm,                         600   0  0 
Merchandise,                             555   0  0 
Produce,                                   45    0  0 

5. 

d. 

I  owe.  oo  accounts, 
To  Henry  Hardy,       £15  10s. 
To  Thomas  Howe,       30  0 

2000    0  0 
45  10  0 

My  net  estate. 

1954  lfr  0 

January  1,  18£T! 

.  Henry  Hardy,, 

By  former  account,  balance 

Cr. 

15 

10 

0 

Thomas  Howe, 
By  former  account,  balance 

Cr. 

30 

0 

0 

Salmon  Rogers,  Dr. 
To  20  bushels  of  wheat,  at  9s.  per  bushel, 
To  6  yards  of  broadcloth,  at  33s.  per  yd. 

9 
9 

18 

0 
18 
18 

0 
0 

0 

John  Wheat,  Dr. 

To  20  gallons  of  Rum,  at  6s.  9d.  per  gall. 

6 

Id 

.  0 

John  Taylor, 
To  Gibs,  loaf  sugar,  at  2s.  7d.  per 
lgall.  of  Rum, 

Dr. 

ft 

1 

15 
6 
2 

6 
9 
3 

2d. 

Simon  Pond, 
To  5  bushels  of  wheat,  at  9s.  per 

Dr. 

bushel, 

2 

5 

0 

John  Wheat, 

By  cash,  on  account  60s. 

Cr. 

3 

0 

0 

3d. 

Henry  Hardy,  Dr. 
To  3  gallons  of  wine,  at  12s.  per  gall. 
30  bushels  of  wheat,  at  9s.  6d.  per  bush. 

1 
14 

16 

16 

5 

1 

ol  o  o  1 
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January  3d,  1821, 

Titus  Coale,  Dr. 

To  20  gallons  of  Rum,  at  7s.  per  gall. 

Jcwt.  of  Havanna  sugar,  at  60s.  per  cwt. 

.... 

7 

I 

0 

15' 

0 
0 

7 

1  .) 

u 

4th. 

John  Wheat, 

By  50lbs,  of  nails,  at  8d.  per  fe 

Cr. 

1 

A 
*t 

Simon  Pond, 
By  cash,  on  account  25s. 

Cr, 

1 

u 

6th. 

Peter  Owen,  Dr. 

To  goods  delivered  C.Taige,  by  yogr  order. 

3 

ID 

o 
• 

Dixon  Ferry, 
To  56  yards  cotton  cloth,  at  Is.  4d.  per  y:d 

Dr. 

3 

1  A 

o 
o 

8th. 

Henry  Hardy, 
To  2  yards  bloe  broailtitotti,  at  36g.  per  yd 

Dr. 

5 

12 

0 

Salmon  Rogers, 

By  cash  to  balance, 

Cr, 

10 

1  ft 

ft 

U 

i  eter  jrinaar, 
To  30  galls,  wine,  at  13a.  6d.  per  gait. 

ill* 

;  20 

a 

U 

9th. 

Titus  Coale, 

By  25  bushels  wheat,  at  8s.  6d*  per  bush. 

Cr. 

10 

12 

S 

Hervey  Brown, 
To  5yds.  brown  linen,  at  Is.  9d.  per  yd. 

Dr. 



-8 

9 

10th. 

John  Merrill, 

To,  1  Oft  nails,  at  lOd.  per  ft 
16ft  brown  sugar,  at  1  Id. 

Pr. 

8 
14 

4 

8 

1 

~0 

Thomas  Howe, 
To  cash,  on  account, 

Dr. 

AO 

KM 

4 

Titus  Coale, 

To  16galls.  Rum,  at  7*.  3d. 

Dr. 

6 

16 

0 

12th. 

Peter  Owen, 

By  20£  busjieis  wheat,  at  9s. 

Cr. 

9 

4 

6 
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January  13th.  1821. 

Simon  Pond, 

To  3  gallons  Rum,  at  7s. 
l|gail.  wine,  at  12s.  4d. 

Dr. 

l 

1 

18 

6 

l 

1'9 

6 

1  A  t  !■ 

1410. 
J  Villi  VV  UCal, 

By  cash  in  full,  41s.  8d. 

Cr 
V** 

2 

1 

8 

17th. 

Thomas  Howe, 
To  20galls.  rum,  at  7s.  3d.  per  gall. 
.  6  do.  wine,  at  12s.  4d. 
401bs.  nails,  at  9d. 

Dr. 

7 

4 

1 

O 
I 

10 

.0 

o 

0 

11 

16 

8 

18th. 

Charles  Gray,  Dr. 
To  3  gallons  French  Braudy*  *t  12s.  per  gall, 
10J  lbs.,  loaf  sugar,  at  2s.  4d. 

16 

5 

0 
1 

f 

3 

1 

1 

Dixon  Ferry, 

By  1  mahogany  table,  72s. 
1  wash  stand,  17s. 

Cr. 

3 

12 
17 

0 

0 

4 

9 

o 

19th. 

Simon  Pond, 
*  By  cash,  on  account  43s.  6d. 

Cr. 

2 

3 

6 

20th. 

Peter  Pindar, 
By  40  bnshels  of  wheat  at  9s. 
cash,  on  account  45s. 

Cr. 

18 
2 

0 

5 

0 
0 

20 

5 

0 

23d. 

John  Taylor, 
By  20i*  butter,  at  Is.  Id. 

Cr. 

1 

2 

3 

Henry  Hardy, 
To  30  bushels  of  wheat,  at  9s.  6d. 

Dr. 

14 

5 

0 

26th. 

Hervey  Brown, 

By  cash,  on  account  8s.  9d. 

Cr. 

8 

9 

Titus  Coale, 
By  6J-  bushels  wheat,  at  8s.  6d. 
cash,  oo  account  3s.  3d. 

Cr. 

2 

15 

3 

3 
3 

2 

18 

~~6 
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January  29th,  1821. 

Peter  Owen, 
To  lewt.  white  Havanna  sugar,  at  G3s. 
lOgalU.  Rom,  at  8s. 

Dr. 

3 
4 

3 

o 

0 

o 

Cr 

7 

3 

By  cash,  on  account  35s.  2d. 

I 

15 

2 

Dixon  Ferry, 

To  201bs.  brown  sugar,  at  lid. 

Dr. 

18 

4 

John  Merrill, 
By  cash  in  full  23s. 

Cr. 

1 

3 

0 

O  IBl. 

Thomas  Howe, 

To  lcwt.  Havanna  sugar,  at  63s. 

Dr. 

3 

3 

0 

Charles  Gray, 

By  8£  bushels  wheat,  at  8s.  6d. 

Cr. 

1  o 

Jz 

«* 

Samuel  Lyman, 
To  100  bushels  of  wheat,  at  9o. 

By  cash,  on  account  £40  10s. 

Cr. 

Dr. 

45 
40 

0 
10 

0 
0 

Joshua  Noble, 

To  lcwt.  Havanna  sugar,  at  63s. 

Dr. 

3 

3 

0 

SINGLE  ENTRY. 
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LEGEft  INDEX, 

P0RMED  FOR  THE  FOLLOWING  LEGER,  INTO  WHICH  THS  PRECEDING  DAY 
BOOK  IS  POSTED. 

A.  B.  C. 

Brown,  Hervey  p»  2.      Coale,  Titos  p.  2. 


0. 


E, 


Ferry,  Dixon  2. 


G. 

tiray,  Charles  3. 


H. 

Hardy,  Henry  1. 
Howe,  Thomas  I. 


K. 


Lyman,  Samuel  3.       Merrill,  John  2, 


N. 

Noble,  Joshua  3. 


Owen,  Peter  2. 


Pindar,  Peter  2. 
Poqd,  Simon  2. 


Q.  R.  S. 

Rogers,  Salmon.  1. 

T.  U.  V« 

Taylor,  John  !• 

w.  x.  y. 

Wheat,  John  1. 


Note.  In  the  following  Leger,  both  the  date  of  the  transaction 
and  its  page  on  the  Day  Book  are  given,  merely  to  exercise  the 
learner,  as  only  one  of  them  is  essential. 


i'M  BOOK  KEEPING 

Example  II.    LEGER  A. 


(0 


mi. 

P. 

d. 

D.B. 

A 

A* 

Henry  Hardy, 

Dr. 

£ 

8. 

Jan.  3 

1 

Wine  3  frallona  at  12s  * 

1 

16 

o 

Wheat  30  bnahela  at  9s  6<1. 

14 

5 

o 

o 
o 

3 

12 

o 

23 

3 

Wheat  30  bushels  at  9s.  6d. 

14 

5 

0 

S3 

18 

0 

* 

Thomas  Howe, 

Dr. 

Tan  iri 

9 

15 

0 

4 

17 

3 

Ram  20  gallons  at  7s.  3d. 

7 

5 

0 

Wine  5  do.       12s.  4d. 

3 

1 

8 

Nails  40lto.  9d. 

1 

10 

0 

31 

4 

Havana  Sugar  iCwt. 

3 

3 

0 

30 

0 

0 

Salmon  Rogers, 

Dr. 

Jan.  1 

1 

Wheat  20  bushels, 

9 

d 

0 

Broadcloth  6yds. 

9 

18 

0 

18 

18 

0 

John  Wheat, 

Dr. 

Jan.  1 

1 

Kum  20  gallons, 

6 

16 

0 

•  John  Taylor, 

Dr. 

Jan.  1 

1 

Loaf  Sugar  61bs. 

15 

6 

Hum  1  gallon. 

6 

9 

1 

3 

•  In  posting  accounts  into  tin  Leger,  some  accountants  write  the  article,  quan- 
tity, and  price,  as  is  here  done ;  others  omit  the  price  m  the  Leger,  as  the  cor- 
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"  CO 

£ 

s. 

d. 

15 

10 

0 

18 

8 

0 

33 

0 

1821. 
Jan.  1 


Jan;  1 


Jan.  8 


Jan.  2 
4 
14 


Jan.  23 


DaB  Contra 

1  I    Balance  of  former  account, 
Balance, 


Contra 
Balance  of  former  account. 


Contra 


Cash, 


Contra 


Cash, 

Nails  50ttw. 
Cash, 


Contra 

Butler  20£ft, 


Cr. 


Cr. 


Cr. 


Cr. 


30 


18 


18 


3 

0 

1 

t3 

2 

1 

6 

15 

1 

2 

rectness  of  each  account  is  to  be  ascertained  in  the  Day  Book.  The  latter  meth- 
od is  laficiest*  and  is  generally  followed  in  this  Example. , 
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Example  II.  LEGEr'a. 


(2) 


1*21. 

Jan.  2 
13 

P. 
D.B. 
A. 
1 

3 

Simon  Pond,  Dr. 

Wheat  5  bushels, 

Rum  3  galls.=21s.  and  WioelJ  gall.= 
18s.  6d. 

£ 
2 

1 

&. 
5 
19 

d. 
0 
C 

4 

~~4 

~6 

0 

0 
0 

Jan.  3 
10 

2 

2 

Titus  Coale,  Dr. 

Rum  20galls.=140s.  and  Sugar  jCwt.= 

15s. 
Rum  16  galls. 

7 

5 
13 

15 

16 

»l 

Jan.  6 

29 

2 
4 

Peter  Owen,  Dr. 

Goods  per  your  order  to  C.  Paige, 
Havaona  Sugar,  lcwt.=63s.  and  Hum  10 
galls. =80s. 

3 
7 

16 

3 

8 
0 

lt> 

19 

8 

Jan.  6 

29 

2 
4 

Dixon  Ferrj,  Dr. 

Cotton  Cloth  56yds. 
Brown  Sugar  201  bs. 

•  3 

14 

18 

8 
4 

4 

73 
o 

u 

Jan.  o 

0 

jL. 

Peter  Pindar,  Dr. 

Wine  oO  gallons,  ^ 

20 

Jan.  9 

O 

Hervej  Brown,  Dr. 

Brown  Linen,  5yds. 

8 

i 

i. 

Jan.  10 

2 

John  Merrill,  Dr. 

Nails  101b. 
Browu  Sugar  161b. 

8 
14 

4 

8 

1 

~~3 

i 
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Example  II.    LEGER  A. 

 '  «) 


1821. 

Jan.  4 

19 

P. 
D.  B. 
A. 

2 
3 

Contra 

Cash, 
Cash, 
Balance, 

Cr. 

1 

2 

s. 

5 

3 
16 

d. 

0 

6 
0 

4 

4 

U 

Jan.  9 

>  26 

1 

2 

3 

Contra 

Wheat  25  bushel*, 
Wheat  6J  do. 
Cash, 

Cr. 

10 

2 

13 

12 
15 
3 

TT 

3 
3 

~0 

Jan.  12 

29 

2 
4 

Contra 

Wheat  20}  bushels, 
Cagyh, 

Cr. 

9 
1 

10 

T5 

I 

Jan.  18 

3  1 

Contra 

t  Mahogany  Table  72a.  and  1 

Stand.  17a. 
Balance, 

Cr. 

Wash 

4 
4 

9 
4 

T5 

1    el  c  o 

Jan.  20 

3 

Contra 

Wheat  4Q  bushe!s=£18  and  cash 

Cr. 

JE2  5s. 

20 

5 

0 

Jan.  26 

3 

Contra 

Cash, 

Cr. 

a 

9 

Jan.  29 

4 

Contra 

Cash, 

Cr. 

1 

3 

0 
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Example  |I.    LEGER  A. 


1821. 
Jan.  18 

P. 
D.  B. 
A. 

3 

Charles  Gray, 

French  Brandy,  3  gallons. 
Loaf  Sugar,  lOf  lbs. 
Balance, 

Dr. 

£ 

1 
1 

i. 

16 

5 
11 

d. 

0 
1 
2 

3 

12 

~3 

Jan.  31 

4 

Samuel  Lyman, 

Wheat  100  bushels, 

Dr. 

45 

0 

0 

Jan.  31 

4 

Joshua  Noble, 

Havanna  Sugar,  lcwt 

Dr. 

3 

3 

0 

Bt  SINGLE  ENTRY. 
Example  fl.    LEGER  A. 
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(3) 


M  Oi  I  . 

p. 

£ 

9. 

D.  B. 
A. 

V/vJU  LA  fX                        V/l  • 

Jan.  31 

4 

Wheat  8£  bushels, 

3 

12 

3 

Contra  Cr. 

Jan.  31 

4 

Cash, 

40 

10 

0 

Balance, 

4 

10 

0 

45 

0 

0 

Contra  Cr. 

Balance, 

3 

3 

0 

CASH  BOOK, 

FORMED  AOM  THE  DAT  BOOK,  EXAMPLE  II. 

Paid. 

Jan.  10.  Thomas  Howe, 
To  this  add  my  ex- 
pences  for  the  month, 
being 

Amount  paid, 


Received. 

£ 

8. 

d. 

Jan.  2.  Of  John  Wheat,  3 

0 

0 

4. 

S.  Pond,  1 

5 

0 

8. 

S.  Rogers,  18 

18 

0 

14. 

J.  Wheat,  2 

8 

19. 

S.  Pond,  2 

h 

6 

20. 

P.  Pindar,  2 

5 

0 

26. 

H.  Brown, 

8 

9 

T.  Coale, 

3 

3 

2& 

P.  Owen,  1 

15 

2 

J.  Merrill,  1 
S.  Lyman,  40 

3 

0 

31. 

10 

0 

Amount  received, 
do.  paid. 

Excess, 
Cash,  Jan.  1. 

Do.  Feb.  1. 


73 

13 

4 

24 

4 

8 

49 

8 

8 

300 

0 

0 

349 

8 

8 

£  s.  d. 
15  0  4 


9  4  4 
24  4  8 


In  balancing  the  Leger,  as  in  Example  2,  draw  two  heavy  black 
lines  under  the  accounts  in  which  the  sums  of  Dr.  and  Cr.  are 
equal,  to  show  that  the  account  is  settled.  Where  the  sums  of  Dr. 
aod  Cr.  are  unequal,  place  the  sum  to  balance,  under  the  smaller 
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account,  writing  against  it  the  word,  Balance.  As  there  is  to  be 
no  line  drawn  under  these  accounts,  and  as  there  is  no  reference 
in  the  marginal  columns  to  the  Day  Book,  it  will  be  obvious  on  in- 
spection, that  such  accounts  are  not  settled. 

TO  FIND  THE  PROFIT  OR  LOSS, 

An  Inventory  of  the  property  and  of  the  debts  must  be  taken,  as 
follows,  from  Example  2. 

February  1,  1821. 

Inventory  of  all  my  property,  and  of  the  sums  due  to  me,  or 
owed  by  roe,  taken  this  day  by  me  A.  B. 

£      s.  d. 

Ready  Money,  349   £  8 

House  and  Furniture,  504    9  O 

Williams  Farm,  600  €  0 

Merchandise,  480   0  0 

Produce,  10    O  0 


Due  from  Henry  Hardv,  18    8  0 

S.  Pond,     "  16  0 

D.  Ferry,  4  0 

S.  Lyman,  4  10  0 

J.  Noble,  3    3  0 


1943  17  8 


27    1  0 

I  owe  Charles  Gray,  11  3 

Difference,  26    9    9  26    9  9 


Net  amount  of  property,  Feb.  1.  1970    6  8 

do,  Jan.  1.  1954  ID  0 


Trofit  in  the  month,  15  1G  8 


GENERAL  REMARK  ON  SINGLE  ENTRY. 

fiook  Keeping  by  Single  Entry,  shows  clearly  the  state  of  ac- 
counts with  individuals^but  it  does  not  exhibit  the  true  state  of  his 
a  flairs  to  the  book  keeper  himself.  For  this  purpose,  he  must  take 
an  Inventory  of  all  his  property  and  debts,  to  ascertain  the  quan- 
tity of  goods  unsold,  and  the  net  amount  of  his  property,  and 
thence  the  profit  or  loss  of  trade,  in  the  manner  just  taught.  This 
is  a  work  of  much  difficulty  and  trouble,  if  the  business  be  exten- 
sive. It  is  for  this  reason,  that  book  keeping  by  Doubte  Entry  is 
preferred  in  extensive  trade. 
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SHORTER  METHOD  OF  POSTING  ACCOUNTS  IN  SINGLE  ENTRY. 

The  method  already  given,  of  posting  accounts  from  the  Day 
Book  into  the  Leger,  is  generally  considered  the  most  correct. 
The  following  shorter  method  is  perhaps  more  commonly  used. 

The  Leger  is  ruled  as  before,  and  merely  the  amount  of  an  ac- 
count is  posted  into  tjie  Leger,  preceded  by  the  page  and  letter  of 
the  Day  Book  on  which  the  account  is  found.  The  ffrst  two  ac- 
counts of  the  preceding  Leger  are  here  posted  from  the  Day  Book 
for  an  example  of  this  method. 

LEGER.   SHORTER  METHOD. 


£ 

s. 

a. 

£ 

s. 

d. 

Dr.  Henry 

Hardy, 

Cr. 

A  2.  £16  Is.  and £3  12 

19 

13 

0 

A  1.£15  10s. 

15 

10 

0 

A  4  £14  5s. 

14 

6 

0 

Balance, 

18 

8 

0 

33 

78 

0 

33 

18 

0 

Dr.  Thomas 

Howe, 

Cr. 

A  3.  £15  Os.  4d.  and 

15 

0 

4 

A  l.£30. 

30 

0 

0 

£11  16s.  8d. 

11 

16 

8 

A  4.  £3  3s. 

3 

3 

0 

30 

~0 

In  this  Leger,  A  1,  A  2,  &c.  means  that  on  p*ge  1,2,  &c  of  Day 
Book  marked  A,  that  particular  account  is  to  be  found. 

The  manner  of  balancing  the  Books,  and  of  ascertaining  the 
Profit  or  Loss  is  the  same  as  before  taught.  To  make  the  subject 
familiar  the  learner  should  be  directed  to  form  a  Day  Book  for 
himself,  and  to  carry  the  accounts  through  the  several  books,  ac- 
cording to  the  preceding  principles. 

SHORTEST  METHOD  OF  KEEPING  ACCOUNTS. 

Only  one  Account  Book  is  necessary  in  the  practice  of  this  meth- 
od. It  is  formed  precisely  like  the  Leger  in  Single  Entry,  except 
that  there  is  no  column  of  reference  to  any  other  book.  The 
transactions  of  trade  are  entered  under  the  names  against  the 
date  on  which  they  take  place.  An  alphabet  for  the  arrangement 
of  the  names  is  found  convenient  for  reference  to  the  various  ac- 
counts. 

This  Account  Book  is  designed  to  answer  the  Rouble  purpose  of 
Day  Book  and  Leger.  If  the  peraon  be  careful  to  enter  every 
instance  of  debt  and  credit  at  the  time  it  occur*,' he  will  be  able  to 
ascertain  at  any  time  the  state  of  his  accounts  in  a  particular  case. 
This  is  the  great  object  of  this  method,  which  is  exhibited  in  the 
following  example. 

Q  * 
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ACCOUNT  BOOK. 


s  Lioden,  Jan.  1,  1820. 

John  Wflson,  Dr. 

To  3  cords  of  wood,  {1  50  per  cord, 

To  1 J  days  work,  by  hired  man,  at  66  cents, 

To  5^  boshels  rye,  at  50  cents, 

To  3  bushels  wheat,  at  $\  75, 

To  5  cords  wood,  at  #1  50, 

To  7  bushels  oats,  at  31  cents, 

To  work  *Hh  hired  man  and  horses,  one  day, 

Cash  to  balance, 


1880. 

Jaq.  1 
6 
9 
13 
Feb.  1 
March  9 
15 

ia 


1820. 

July  1 
9 

25 
Sept*  9 

11 

Oci-  3 
13 
1821. 
Jan.  1 

3 


Peter  Pajpwell,  Dr. 

To  1ft  hyson  tea, 

To  lOlbs.  brown  sugar,  at  19  cents, 
To  3  gallons  Rum,  at  $1  17, 
To  91bs.  blister  steel,  at  10  cents, 
To  6£yds.  calico,  at  54  cents, 
To  3yds.  cotton  cloth,  at  18  cents, 
To  2lbs.  loaf  sugar,  at  31  cents, 

To  1ft  hyson  tea, 

To  goods  deli?ered  by  your  order  to  E.  T. 


1 

56 

1 

90 

3 

90 

3 

51 

0 

54 

0 

62 

1 

46 

3 

7S 

17 

72 
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1820. 

Jan.  1 

5 
13 
Feb.  1 
March  7 


Linden,  Jan.  1,  1820. 

John  Wilson,  Cr. 

By  12ft  shingle  nails,  at  10  cento, 

By  25£!bs.  cheese,  at  7  cents, 

By  your  order  on  John  Gibbs,  for  goods, 

By  20 jibs.  Butter,  at  18  cents, 

By  l£cwt.  iron,  at  ffi  60  per  ci?t 


$ 

Ob 

1 

20 

1 

78 

8 

76 

3 

89 

9 

75 

25 

17 

1820. 
Aug. 


Oct  3 
10 
1821. 
Jan.  1 

3 


Contra. 

By  121bs.  butter,  at  12£  cents, 
By  work  2  days  by  your  man, 
By  561bs.  cheese,  at  '7  cents, 
By  cash, 

By  12  bushels  rye,  at  50  cents, 
By  cash  to  balance, 


Cr. 


1 

50 

1 

33 

3 

92 

3 

00 

6 

00 

1 

97 

17 

72 

# 
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BOOK  KEEPING  BY  DOUBLE  ENTRY  * 

^TfilS  method  of  Book  Keeping  differs  fromthll :by  Single  Entry 
id  two  important  respects,  viz,  things,  as  well  as  persons,  are  en- 
tered as  Dr.  and  Cr.  and  as  Dr.  and  Cr.  to  each  other,  and  each 
account  is  entered  twice  in  the  Leger.  For  the  tatter  particular 
it  is  called  Double  Entry. 

In  the  practice  of  Double  Entry,  three  Principal  Books,  and  four 
Auxiliary  Books  are  necessary.  .   *  4 

PRINCIPAL  BOOKS. 
These  are  the  Day  Bosk  or  Waste  Book,  the  J ournal,  and  the  Leger. 

I.   THE  DAY  BOOK  OR  WASTE  BOOK. 

The  Day  Book  begins,  as  in  Single  Entry,  with  an  Inventory  of 
all  the  property  and  dt»bts  of  the  merchant, and  is  followed  by  ~a 
regular  account  of  the  transactions  in  business,  in  the  order  of 
time  in  which  they  occur,,  stated  lit  fangaage  so  explicit  and  full 
that  there  can  be  no  mistake.  This  book  is  in  Double  Entry,  a 
mere  record  of  the  changes  t>f  property,  and  Dr.  and  Cr.  are  not 
introduced  into  it  References  are  mai'e  in  it  to  the  auxiliary 
books,  when  it  is  necessary.    It  is  ruled  as  in  Single  entry. 

To  exhibit  the  difference  in  the  two  methods  of  Book  Keeping, 
the  principles  of  Double  Entry  will  be  illustrated  by  Example  1. 
of  Single  Entry. 


(1)  EXAMPLE  I.   DOUBLE  ENTRY.   DAY  OR  WASTE  BOOK. 


January  1,  1621 

My  whole  property  is  a  debt  of  $400  due  me  from 
Samuel  Richards,  the  balance  of  my  inheritance. 

Samuel  Richards  owes  me  the  balance  of  my  inher- 
itance. 

* 

400 

c. 

3rd. 

Bought  of  Samuel  Richards  105  yards  of  broadcloth 
at  3  doll*  per  yard 

315 

4th. 

Sold  John  Higgins  55yds,  of  broadcloth  at  $3  50c 
per  yard 

192 

50 

5lh. 

Bartered  40yds  of  broadcloth  for  24cwt.  of  Iron,  at 
6  dolls,  jut  Cwt. 

120 

Gin 

Received  of  John  Hiearins  in  part. 

180 

7th. 

Sold  20cwt.  of  Iron  to  S.  M.  for  Cash  at  51  dolt* 
per  Cwt. 

105 

*  The  general  principles  of  this  system  of  Book  Keeping  are  taken  from  the  Sys- 
tem in  Rees'  Cyclopedia,  which  is  generally  adopted  by  the  merchants  of  London. 
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Ngte.  In  recording  transactions  in  the  Day  Book,  the  above 
order  is  generally  to  be  preserved,  viz.  1st  the  date  ;  2d  the  kind 
of  transaction  in  the  active  voice,  as  owes,  sold,  bought,  exchanged, 
&c. ;  3d  the  name  of  the  person  ;  4th  the  article  and  quantity ;  5th 
tjhe  price ;  and  6th  the  amount  in  the  columns  of  money. 

II,  THE  JOURNAL. 

The  object  of  the  Journal  is  to  prepare  the  accounts  for  the 
Leger.  To  effect  this,  the  Dr.  and  Cr.  of  eyery  article  contained 
in  the  Day  or  Waste  Book,  is  ascertained  and  expressed  in  the 
Journal. 

The  Journal  is  ruled  with  two  blank  columns  on  the  left,  viz. 
one  for  the  date  and  the  other  for  the  page  in  the  Leger,  and  with 
the  proper  columns  for  money  on  the  right,  as  in  the  following 
Journal  of  the  preceding  Day  Book.  « 

EXAMPLE  I.   tiOUBLE  ENTRY. 


JOURNAL. 

 0) 


Jan. 

,  1 

e 

L. 

Samuel  Richards  Dr.  to  Stock     £400  00 
For  the  balance  of  my  inheritance, 

* 

400 

c. 

3 

Broadcloth  Dr.  to  Samuel  hichards315  00 
For  105yds.  broadeloth  at  3  dolls,  per  yd. 

315 

4 

John  Higgins  Dr.  to  broadcloth     192  50 
For  55yds.  broadcloth  at  $3  50  per  yd. 

192 

50 

5 

Iron  Dr.  to  broadcloth                 120  00 
To  40yds  broadcloth  at  3  dolls,  per  yard  £ 
for  24cwt.  of  iron,  J 

120 

6 

Cash  Dr.  to  John  Higgins             180  00 
Received  of  him  on  account, 

180 

7 

Cash  Dr.  to  Iron                          105  00 
Received  for  20cwt.  of  iron  at  jj5  25  per 
Cwt. 

105 

To  understand  the  method  of  forming  the  Journal,  the  following 
distinctions  must  be  attended  to.  Accounts  are  distinguished  in- 
to  personal,  real,  and  fictitious.  Personal  accounts  are  those  in 
which  a  person  is  eutered  as  Dr.  or  Cr.  and  are  the  same  as  in 
Single  Entry.  Thus,  in  the  preceding  Journal,  Samuel  Richards 
is  Dr  in  one  account 

Real  accounts  are  those  of  property  of  any  kind,  as  cash,  hous- 
es, cloth,  furniture,  adventure,  Sic.  In  the  preceding  example 
Broadcloth  is  Dr.  to  Samuel  Richards,  and  Iron  Dr.  to  broadcloth* 
&c. 

Fictitious  accounts  are  those  of  stock,  and  profit  and  loss.  Stock 
is  used  for  the  owner  of  the  books*    In  the  preceding  Example, 
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Samuel  Richards  is  Dr.  to  stock,  i.  c.  to  the  owner  of  the  books. 
Pro6t  and  loss  is  used  for  either  gain  or  loss  in  the  course  of  trade. ; 
This  account  does  not  appear  in  the  Journal  hut  in  the  Leger.  , 

If  two  or  more  persons  or  things  are  included  in  the  same  account 
in  the  Journal,  they  are  expressed  by  the  term,  Sundries. 

Rules  for  distinguishing  Dr.  and  Cr.  in  the  Journal,  are  the  fol- 
lowing. 

The  person  to  whom  or  for  whom  I  pay,  or  whom  1  enable  to 
pay,  is  Debtor.  • 

The  person  for  whom  or  from  whom  I  receive,  or  by  whom  I 
am  enabled  to  pay,  is  Creditor. 

Whatever  comes  into  my  possession  or  under  my  direction,  is  Dr. 

Whatever  passes  out  of  my  possession  or  frpcp  under  my  control)]* 
is  Cr. 

The  phrases,  In  debtor,  and  Out  creditor,  briefly  express  (be 
points  iu  these  rotes.    Thus,  in  the  preceding  Journal,  Broadcloth, 


EXAMPLE  I.   DOUBLE  ENTRY. 

LEGER. 

Date. 
1820. 

P. 
J. 

Stock, 

Dr. 

p. 

L. 

$ 

c 

Jan. 
1 

1 

Samuel  Richards, 

To  Stock, 

Dr. 

1 

400 

3 

* 

1 

Broadcloth,  Dr. 

To  Samuel  Richards,  105yds.  at  $3  per  yard. 
Profit  and  loss, 

1 

315 
27 

50 

• 

342 

50 

4 

1 

John  Higgins* 

To  broadcloth,  55yds.  at  $3  SO, 

Dr. 

1 

192 

50 

6 

1 
• 

Iron, 

To  broadcloth,  24cwt.  at  $3, 
Profit  and  loss, 

• 

Dr. 

I 

120 

5 

125 

7 

0 

1 

Cash, 

To  John  Higgins, 
Iron,  20cwt.  at  $5\9 

Dr. 

1 
1 

180 

105 

£U5 

\ 

Profit  and  Loss, 

Dr. 

BY  DOUBLE  ENTRY, 
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which  comes  into  my  possession,  is  Dr.  to  Samuel  Richards  by 
whom  it  is  paid  in  part  for  stock  in  his  hands ;  John  Higgitis  is  Dr. 
to  broadcloth  ;  Iron  is  Dr.  to  broadcloth,  and  so  on. 

III.   THE  LEGER. 

The  object  of  the  Leger  is  the  same  as  in  Single  Entry.  But  as 
things,  as  well  as  persons,  are  introduced  in  the  Journal,  they  must 
have  separate  accounts  in  the  Leger  also,  where  the  respective 
Drs.  and  Crs.  are  to  be  arranged  under  their  respective  heads. 
.  The  Legerps  ruled  with  columns  for  the  denominations  of  money 
en  the  right  side,  immediately  before  which  is  a  column  for  refer- 
ence to  the  page  of  the  Leger  in  which  the  corresponding  account 
it  found  ;  and  on  the  led  side,  is  a  column  for  dates,  and  another 
for  the  page  of  the  Journal  in  which  the  account  may  be  found. 
The  following  Leger  for  the  preceding  Example  is  formed  on  this 
plan.    See  foot  of  this  and  the  preceding  page. 


EXAMPLE  *   DOUBLE  ENTRY. 
LEGER. 

Date. 
1820. 
Jan.l 

P. 
J. 
1 

Contra 

By  Samuel  Richards, 

Cr. 

p. 

L. 

$ 

400 

c. 

3 

1 

Contra 

Py  Broadcloth, 

Cr. 

J 

315 

4 
6 

1 
1 

Contra 

By  John  Higgins,  55yds.  at  $3  50, 
Iron,  40yds.  at. $3 

Cr. 

1 

192 
120 

50 

6 

1 

Contra 

By  cash,\ 

Cr. 

1 

180 

6 

1 

Contra 

By  cash,  for  20c wt.  at  go  25, 

Cr. 

1 

105 

Contra 

Cr. 

I 

Contra 

By  cloth, 
Iron, 

Cr. 

27 

5 

"~~32 

50 
50 

512 
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Id  posting  the  Journal  to  form  the  preceding  Leger,  Samuel 
Richards  is  posted  Dr.  to  Stock  $400,  and  Stock  is  posted  Cr.  by 
Samuel  Richards  for  the  same  sum ;  Broadcloth  is  thee  entered  Dr. 
in  the  next  account  to  Samuel  Richards,  and  Samuel  Richards  Cr. 
by  broadcloth;  John  Higgins  is  posted  Dr.  to  broadcloth,  and 
Broadcloth  Cr  by  J.  Higgins,  and  so  on.  It  is  obvious  that  each 
Dr.  must  have  a  Cr.  and  each  Cr.  a  Dr.  and  that  every  transaction 
relating  to  any  one  account,  whatever  may  be  its  place  in  one  ac- 
count in  the  Leger,  must  be  posted- also  on  the  proper  side  under 
the  head  toVhich  it  belongs.  Thus*  while  Cash  is  Di\  to  J.  Hig- 
gins in  the  6th  account  for  $180,  J.  Higgins  is  Cr.  by  cash  for  the 
same  sum  in  4th  account ;  and  while  Cash  is  Dr.  also  to  iron,  Iron 
is  Cr.  by  cash  to  the  same  amount,  in  the  5th  account.  * 

On  inspecting  the  preceding  Leger  it  is  evident,  that  in  the  per- 
sonal accounts,  as  those  of  S.  Richards  and  J.  Higgins,  all  the  ar- 
ticles for  which  they  are  indebted  are  posted  on  the  Dr.  side,  and 
all  the  articles  they  pay  are  on  the  Cr.  side  of  the  account ;  in  the 
real  accounts,  **  those  of  broadcloth,  and  iron,  the  quantity  bought 
is  posted  on  the  Dr.  side,  and  the  quantity  sold  on  the  Cr.  jiide  so 
thattbe  quantity  unsold  and  the  profit  or  loss  may  be  readily  as- 
certained. In  the  fictitious  account  of  Profit  and  Lost,  the  loss  ia 
to  be  posted  on  the  Dr.  side,  and  the.  profit  on  the  Cr.  side,  so  that 
the  difference  must  show  the  net  gajo  or  loss,  by  which  the  stock 
has  been  increased  or  diminished  in  the  Course  of  trade. 

Having  ascertained  that  the  accounts  have  been  correctiy  posted, 
the  next  step  is  to  balance  the  Leger.  This  is  to  be  done  in  (he 
following  manner.  To  show,  this  method  more  clearly,  the,  pre- 
ceding Leger  ia  repeated,  and  the  several  steps  in  balancing  the 
accounts  are  subjoined. 

.To  the  preceding  Leger  subjoin  a  new  account,  Balance  Dr.  and 
Cr.  Begin  with  the  next  account  to  Stock;*  and  place  the  balance 
of  Dr.  and  Cr.  under  the  smaller,  to  make  them  equal,  viz.  485 
on  the  Cr.  side.  Put  this  sum  on  the  Dr,.  side,  of  the  account,  Bal- 
ance. For  if  S.  Richards  is  Cr.  by  Balance  85  dolls,  then  Balance 
must  be  Dr.  to  S.  Richards  for  the  same  sum.  Next,  to  balance 
the  Broadcloth  account,  tbe  quantity  on  the  two  sides  must  first  be 
made  equal,  and  the  value  of  the  unsold  cloth,  at  first  cost,  be  placed 
tinder  the  amount  sold,  viz.  JQ  yards  at  #3,  amounting  to  $30.  The 
whole  sum,  viz.  $342  50  must  be  equal  to  the  amount  bought  and 
the  profit  on  that  sold.  Then  $30  must  be  placed  on  the  Dr.  side 
of  Balance,  for  if  Broadcloth  be  Cr.  for  the  balance  unsold,  then 
Balance  must  be  Dr.  for  the  same  sum.  Proceed  in  this  manner, 
through  all  the  personal  and  real  accounts. 
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Proof.* 

*  Having  balanced  all  the  accounts  except  those  of  Stock,  Profit 
*od  Loss,  and  Balance,  in  the  first  place,  close  the  account  of  Prof- 
it and  Loss,  by  making  it  Dr.  to  the  stock  gained,  viz.  #32  50,  and 
then  make  Stock  ©r*  by  the  same  sum.  Next,  let  Stock  be  bal- 
anced by  the  necessary  sum,  viz.  $432  60,  and  Balance  be  made 
Cr.  by  the  same  sum.  If  the  sides  of  the  account,  Balance,  are 
now  equal,  the  work  is  right. 

This  proof  incomplete  from  this  consideration.  By  this  method, 
/the  cash  to  hand;  the  debts  due,  and  the  goods  unsold,  are  contain- 
ed on  one  side,  and  what  i*  owed,  is  contained  on  the  other  side. 

Another  method  of  proof  is  to  add  the  profit  to,  or  subtract  the 
loss  from,  the  original  stock,  and  the  sum  or  difference  placed  to 
the  Cr.  of  Balauce,  will  be  equal  to  the  turn  on  the  Dr.  site  of 
Balance. 

Genekal  Remark., 

The  Journal  should  be  kept  up  with  the  Day  Book,  and  the  ac- 
counts should  be  regularly  posted  ioto  the  Leger,  that  the  books 
may  be  as  nearly  even  as  pcte&fcle.  And  at  the  end  of  every  month, 
the  balance  should  be  made,  the  Journal  and  Leger  having  been 
carefully  examined  to  see  that  all  the  records  of  the  Day  Book  have 
been  carefully  transferred  into  the  Journal,  and  correctly  posted 
from  the  Journal  into  the  Leger. 

The  following  Example  is  sufficient  to  exhibit  the  principles  of 
Double  Entry.  It  was  designed  to  be  so  short  that  the  student 
taight  have  the  whole  before  him  at  one  view.  It  is  too  short, 
however,  to  render  any  of  the  auxiliary  books  necessary.  In  ex- 
tensive business,  however,  these  books  are  essential.  In  the  prac- 
tice too  of  Double  Entry,  the  work  will  be  shortened  by  forming 
the  Journal,  in  the  manner  shewn  in  the  neit  Example.  An  ac- 
count of  the  auxiliary  books  will  afterward  be  given,  and  a  speci- 
men of  each  one,  as  connected  with  the  next  Example  of  Double 
Entry. 

•  See  pages  514  and  £15. 
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EXAMPLE  I.   DOUBLE  ENTRY. 

LEGEft. 

Date. 
1820. 

F. 
J. 

Stock, 

By  Balance,  my  net  estate, 

Pr. 

p. 

L. 
1 

$ 

432 

c. 
50 

Jan. 
1 

1 

Samuel  Richards, 

To  Stock, 

Dr. 

1 

400 

3 

1 

Broadcloth,  Dr. 

To  Samuel  Richards,  105yds.  at  $3  per  yard, 
Pfofit  and  loss, 

I 

315 
27 

— 
50 

■ 

342 

50 

* 

4 

1 

John  Higgins, 

To  broadcloth,  55yd&.  at  $3  50, 

Dr. 

1 

192 

50 

6 

1 

iron, 

To  broadcloth,  24cwt.  at  $5, 
Profit  and  loss, 

Dr. 

.1 

120 

6 

125 

— 

7 

1 

Cash, 

To  John  Higgins, 
Iron,  20cwt.  at  $5 J, 

Dr. 

J 
1 

180 

105 

285 

Profit  and  Loss, 

To  stock  gained, 

Dr. 

32 

50 

Balance, 

By  Samuel  Richards, 
Broadcloth,  unsold, 
John  Higgins, 
Iron,  unsold, 
Cash, 

Dr. 

1 
1 
1 
1 
1 

85 
30 
12 
20 
285 

432 

50 
50 

BY  DOUBLE  ENTRY. 
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EXAMPLE  I.   DOUBLE  ENTRY. 
LEGEK 

Date. 
J820. 
Jon.  1 

P. 
J. 
1 

Contra  Cr, 

By  Samuel  Richards, 
Profit  and  loss, 

L. 
f  i 

$ 

400 

32 

432 

c: 

50 

60 

50 
50 

3 

1 

Contra  Cr. 

By  Broadcloth,  105  yards,  at  $3, 
Balance, 

1 

316 
85 

400 

4 

6 

1 

1 

1 
1 

Contra  Cr. 

By  John  Higgins,  55yds.  at  $3  50, 
Iron,                  40yds.  at  $3 
Balance,             10yds.  unsold,  at  $3 
105 yd* 

1 
i 

192 
120 
30 

34* 

6 

Contra  Civ 

By  cash, 
Balance, 

1 
1 
i 
i 

180 
12 

192 

50 
60 

— 
50 

7 

Contra *  Cr. 

Py  cash,  for  20cwt-  at*$5  25, 
Balance,        4cwt.  at$5, 
24cwt. 

105 

20 

126 

Contra  Cr. 

By  balance, 

285 

v^ontra  ur. 

By  cloth, 
Iron, 

27 

5 

32 

50 
50 

Contra  Cr. 

By  stock,  my  net  estate, 

1 

432 

book  Keeping 


AUXILIARY  BOOKS. 

These  are  1,  the  Cash  Book  ;  2,  the  Bill  Book ;  3,  the  Jovoktt 
Book  ;  and  4,  the  Sales  Book- 

These  books  are  important  to  the  accountant,  as  a  record  of 
particular  transactions  referred  to  in  the  Pay  Book,  and  as  origin- 
al and  particular  records  of  those  transactions.  They  aid  especial- 
ly in  posting:  accounts  into  the  Leger.  They  may  be  considered 
as  a  kind  of  Day  Book,  in  aid  of  the  general  Day  Book,  and  it  is 
obvious,  that  if  all  the  particular  accounts  were  arranged  wider 
general  heads  in  separate  books,  the  common  Day  or  Waste  Book 
would  be  unnecessary,  except  as  exhibiting  a  general  history  of 
the  changes  of  property. 

L  THE  CASS  BOOK. 

The  Cash  Book  is  a  record  of  all  money  paid  or  received.  I( 
is  referred  to  in  the  Day  Book,  by  the  initials  C.  B.  It  is  formed 
like  the  Leger,  with  a  Dr.  and  Cr.  side,  the  Dr.  side  containing  alt 
money  received,  and  the  Cr.  all  money  paid.  The  transactions 
are  to  be  regularly  entered  into  the  Caah  Book  as  they  take  place, 
with  the  dates,  names,  and  all  uevesoary  particulars. 

The  man  of  business  will  hod  it  convenient  to  taue  separate 
columns  for  some  transactions,  as  of  money  accounts  at  a  Bank) 
Brokers,  &c.  and  for  some  small  incidental  expenses,  as  well  as  for 
money  lent  and  repaid  immediately. 

The  money  accounts  should  be  transferred  to  the  Legerat  least 
every  month*  When  the  cash  account  is  entered  into  the  Journal, 
it  is  written,  Cash  Dr.  to  Sundries*  for  money  received,  and  Sun- 
dries  Dr.  to  Cash,  for  money  paid,  mentioning  all  the  necessary 
particulars. 

The  following  Cash  Book  shows  the  manner  in  which  this  book 
is  formed  and  kept.  It  belongs  to  Example  2,  of  Double  Entry,  and 
is  the  Cash  Book  referred  to  in  the  Day  or  Waste  Book  of  that 
Example.  The  same  remark  applies  to  the  auxiliary  books- which 
follow  the  Cash  Book.  ' 

To  post  the  Cash  Book  into  the  Leger, 

Make  Cash  Dr.  to  Sundries  for  the  aifcmnt  received,  and  Cr: 
by  Sundries  for  the  amount  paid.  Then  make  each  account  Dr. 
to  Cash,  for  the  respective  sums  paid,  and  Cr.  by  Cash  for  tht 
respective  earns  received.   See  Example  2,  Leger. 


BY  DOUBLE  EFTRTT. 
CASH  BOOK.  ,  JANUARY,  1820. 


51? 


$ 

c. 

V 

1600 

400 

87 

160 

35 

1300 

300 

7272 
300 

11339 

63 

Dr. 


No.  13. 

ills  receivable, 
WUUams  &  Co. 

Ship  Phehus,  received 
for  freight, 

Farm  in  Cambridge,  re- 
ceived for  produce, 

Bills  receivable,  No. }% 
George  Murray, 

Interest,  half  year's  div- 
idend at  the  bank, 

Funded  property,  sold 
9000  at  81  J, 

Debentures,  receive (f, 


Jan. 
2 


3 
7 
12 
21 
23 
25 
27 
31 


Cr. 

By  charge*  on  merchan- 
dise, per  the  Venus 
for  Naples, 

Bill?  payable,  No.  13, 
Wm.  Burr,  fi 

Charges  on  mer.  per  the 
Dolphin,  for  Bilboa, 

Bills  payable,  No.  II, 
George  Myers, 

Charges  for  sales,  per  the 
Betsy,  pd.  customs,  &c. 

Bills  payable,  No.  12, 
John  Howe, 

3hip  Phebus,  paid  for  re- 
pairs, 

Charges  on  mer.  per  the 

Henry  for  Jamaica, 
Expanses  of  House, 


$  c. 

25 
1440 
32  50 


2222 


489 

600 

130 

51 
150 


24 


2J 

59 

52 


130G9  01 


II.   THE  BILL  BOOK. 


The  Book  is  a  record  of  all  Bills  of  Exchange  receivable 
or  payable.  The  reference  in  the  Day  Book,  is  by  the  initials  B* 
B.  or,  by  B  R.  for  bills  receivable,  add  B.  P.  for  bills  payable. 

Bills  Receivable  are  those  paid  or  to  be  paid  to  the  merchant. 

Bills  Payable  are;  those  drawn  on  tbe  merchant  or  to  be  paid  by 

The  particulars  of  each  kind  of  bills  are  entered  in  the  BiM  Book 
under  their  separate  beads  of  B.  R.  or  B.  P. 

The  records  of  the  Bill  Book  are  entered  into  the  Journal,,  on* 
der  the  heads,. Bills  Receifable  Dr.  to  Sundries,  for  all  bills  ac- 
cepted,-and  Sundries  Dr.  to  Bills  Payable,  for  all  bills  to  be  paid; 
with  all  the  necessary  particulars  of  names,  numbers,  &c. 

To  post  the  Bill  Book  into  the  Jt*ger,  make  bills  receivable  Dr< 
to  sundries  for  their  whole  amount,  and  bilts  payable  Cr.  by  sun* 
dries  for  their  whole  aaptouat.  Then  make  the  persons  for  whom 
bills  have  been  accepted,  Dr.  to  bills  payable  for  their  respective 
amounts,  and  each  person  from  whom  bills  received  Cr.  by  bills 
receivable  for  their  respective  arnounts. 

The  folloivibgis  a  copy  of  the  Form  of  the  Bill  Bo,ok  for  Exam? 
pie  2,  of  Double  Entry . 
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ta  o 


•a. 


B  B 

3  ^ 


M 


2! 


la 


r 


2 

*  I 

o 

I 


i 


9 


PS" 

J 


as* 

a  5 


» 

"75 

9 

o 

i 


5 

p 

f 


1 


s 


BY  DOUBLE  ENTRY. 
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III,  THE  INVOICE  BOOK. 

An  Invoice  is  ah  account  of  merchandise  exported,  with  the 
charge*  on  the  shipment. 

The  Invoice  Book  contains  every  invoice  of  goods  shipped 
abroad.    It  is  referred  to  in  the  Day  Book  by  the  initials  I.  B. 

As  an  invoice  accompanies  goods  received  also,  this  book  is 
sometimes  distinguished  into  two  genera!  heads,  Invoice  inward, 
and  Invoice  outward.  If  the  former  be  preserved  on  file  for  ref- 
erence, it  will  be  sufficient  to  enter  into  the  Invoice  Book  merely 
the  invoices  of  goods  exported. 

The  invoice  contains  the  name  of  the  ship,  master,  the  place  of 
destination,  and  of  the  person  to  whom  the  consignment  is  made, 
and  then  the  quantity  of  goods  and  amount  at  prime  cost,  with  the 
•hipping  charges.  On  this  whole  sum  commission  is  charged. 
The  commission,  aod  insurance,  if  the  merchandise  be  insured,  is 
then  added  to  the  cost  and  charges,  and  the  drawback,  if  any  is  al- 
lowed at  the  custom  house,  deducted. 

The  record  of  the  Invoice  Book  is  entered  into  the  Journal  in 
the  following  manner. 

The  person,  for  whom  the  the  Invoice  is  sent,  Dr.  to  Sundries* 
viz. 

To  merchandise,  for  goods  shipped* 

To  charges,  for  shipping  charges,  &c. 

To  commission,  for  the  commission. 

To  insurance,  for  the  insurance. 
The  following  Invoice,  referred  to  on  page  2  of  Day  Book,  Ex- 
ample 2,  of  Double  Entry,  shows  the  method  of  forming  the  In- 
voice Book,  and  is  a  specimen  of  ihe  other  invoices  referred  to  in 
the  same  Day  Book,  by  the  initials  LB. 

:  To  post  the  Invoice  Book  into  the  Leger,  make  the  person  to 
whom  tlie  invoice  is  sent  Dr.  to  sundries,  for  the  amount.  Then 
make  merchandize,  charges,  commission,  &c.  Cr.  for  the  reispec? 
tive  sums  belonging  to  each. 

The  posting  of  the  Invoice  Book  is  rendered  shorter  and  more 
simple  by  uniting  several  invoices  when  It  can  be  done,  as  on  page 
3,  of  Journal,  Example  &. 
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INVOICE  OF  SUGAU, 

Shipped  oo  board  the  Venus,  W.  Brow*  master,  for  Naples,  by 
order  of  George  Parish,  merchant,  op  bis  accountant  risk,  and con- 
signed to  him, .  , .  f 

January  2,  1820. 


'  Cwt.  qr.  ft.      Cwt.  qr.  ft. 
No.  I  Gross,  12  0  ifc  Tare  1  .2  S 

2    12  g  16    1  3  0 

3  —   11  3  24    t  0  25 


G.  P. 

ltv3 


Grow  36  2  24 
Tare    4  2  0 


4  2  0 


Neat  32  0  24  at  16  dolls,  per  Cwt. 

Charges.   _ 

Debenture.  Entry*  -       *       -       16  00 

Cost  of  hogsheads,  -       -       -        4  75 

Cartage,  wharfage,  bill  of  lading,  ~  2  25 


Commission  on  $538^  at  2£  per  cent. 
Premium  of  Insurance,      -  - 

••  -  -         '  >    v  .  •  • .  -  • 

Drawback  allowed  at  the  Custom  fTou^e,    /  . 
(Entered  Journal  page  2.) 

Deducting  the  drawback  from  the  cost  of  the  mer- 
chandise, the  account  in  the  Day  Book  woolC  be  as  , 
follows,  '    ,:  _        ;  . 

Merchandise,  395.  43 
Charges  23  00 '  - 

Commission,  13  46 
Insurance,        8  40 

 440  29 

See  page  2,  Day  Book,  Ex.  2,  of  Double  Entry. 


3 


c. 


$15 


fe3 


538 
8 


560 
120 

440 


43 


43 
46 
40 

29 


23 


IV.   THE  SALES  BOOK. 

The  object  of  the  Sales  Book  is  to  show  the  net  proceeds  of  any 
goods  received  to  be  sold  on  commission.  Its  reference  in  the  Day 
Book  w  S.  B. 

Each  account  of  sales  begins  with  the  names  of  the  goods,  ship, 
and  person  by  whom  the  consignment  is  made,  and  contains  two 
general  columns  or  pages.  In  the  first  page  are  recorded  the  Va- 
rious charges  arising  from  duties,  freight,  landing,  storeage,  com* 
mission,  &c.    The  second  contain*  the  quantity,  price  and  amotint 


"by  double  entry. 
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told,  with  the  names  of  the  purchasers  and  the  time  of  payment. 
The  difference  between  the  amount  of  the  two  columns  or  pages, 
is  the  net  proceeds.  The  account  is  then  to  be  transmitted  to  the 
*wner  of  the  goods,  being  copied  from  the  Sales  Bodk  and  signed 
fry  the  agent  to  whom  the  goods  were  consigned. 

If  the  goods  are  sold  for  ready  money,  the  account  must  be  en- 
tered into  the  Cash  Book. 

In  entering  an  account  of  sales  into  the  Journal,  the  per«on,  or 
ewner  of  the  goods  is  made  Dr.  for  the  sales.    Then,  Sales  per 

ship  is  Dr.  to  Sundries,  viz. 

To  charges  on  merchandise,  for  thf  charges  made. 
Interest,  if  any  money  has  been  advanced. 
Commission,  for  the  commission. 
*  To  the  consignee,  for  the  net  proceeds. 

SALES  BOOK. 


ACCOST  OF  8  FIFES  OF  FORT  WISE,  RECEIVED   PER  THE  BET9ET,  FROM 
OPORTO,  AND  SOLD  05  ACCOUNT  OF  GEORGE  GREAVES. 


1820 

Jan. 
21 


26 


Dr. 

To  duty  on  1118  galls. 

at  33  i  cents  per  pall, 
freight,  primage,  &c. 


Cooperage  at  50  cents 

per  pipe, 
Cartage,  wharfage,  &c 
Stowage,  and  Insurance, 

and  taking  stock, 
Brokerage,  78  cents  per 

Pip* 

Amount  of  charges, 
Interest  on  $403  for  60 
days  at  6  percent,  ad- 
vanced, 
Commission  at  2J  per  ct. 
on  $1234TMy 


Net  proceeds,  doe  this 
day  to  Geo.  Greaves, 
Oporto, 


372 
30 

403 

4 
16 

10 

6 


439 


35 


477 


756 


1234 


24 


24 


4  0, 


04 


21 


93 


14 


18*0 
Jan. 
26 


Cr. 

By  Smith  &  Son,  sold 
them  payable  in  Imo, 
3  pipes. 
No.  1,  139  galls. 

2,  141 

3,  138 

418  galls. 
Ullage     1  do. 

417  do.  at 
$154  per  pipe  of  13d 
gallons, 


By  Jos.  Lockwood,  sold 
him  payable  in  2mo. 
5  pipes. 
No.  1,  140  galls. 
3*140 

3,  139 

4,  140 

5,  141 

700  galls. 
Ullage     3  do. 

697  do.  at 
$154  per  pipe  of  139 
gallons, 


77? 


14 


14 


To  post  the  Sales  Book  into  the  Leger,  make  the  persons  to 
whom  the  consignment  is  made  Dr,  to  Sales  (per  ship  — — )  for 
(he  amount.  Then  make  the  consigner,  charges,  commission,  in- 
terest, &c.  Cr.  by  saUsfor  the  nains  belonging  U>  earfi' respective) y. 


S  ? 
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,  Note.  Besides  the  Auxiliary  Books  already  mentioned,  seve- 
ral others  are  occasionally  employed,  which  the  accou&ta&t  can 
readily  form  lor  himself.    The  names  a  ad  object  of  several  fo))ow. 

1.  The  Bbok  of  Accounts  current,  is  a  record  of  accounts  ,'aeot 
to  your  employers. 

2.  The  Book  of  Commissions,  is  a  record  of  Orders  from  corres- 
pondents.     •  •..-» 

3.  Book  of  Charges  contains  accounts  not  charged  to  any  thing 
else,  as  rent,  wages,  postage,  incidental  expenses. 

4.  Copy  Book  of  Letters,  sent  to  correspondents. 

5.  Book  of  Postage  of  letters,  contains  their  date  and  cost. 

6.  Book  of  Ship  Charges,  contains  the  charges  ibr  <e#eh  ship, 
which  is  to  be  carried  to  the  proper  account  of  the  attain  the  Le- 
ge r.  ,     .         ,  . 

7.  Book  of  Receipts,  for  all  receipts.- 

8.  Memorandum  Book,  for  particulars  to  be  attended  to  after- 
wards. 

.EXAMPLE  II.   WASTE  BOOK. 


January  I,  1B20. 

Inventory  of  all  my  property  real  and  personal, 
with  a  list  of  the  balances  in  my  favour  and  against 
me,  taken  this  day. 
'Cash  in  hand,     *  ' 
Funded  property  J 12000  in  the  5  per  cents,  at  80| 

per  cent, 
Farm  in  Cambridge, 
House  in  the  city, 
Furniture, 

Ship  Phebns,  my  half, 
Merchandise  on  hand, 

Debentures  for  balance  due  at  the  Custom  House* 

Bills  receivable,  the  following  in  hand.  :  • 
So.  11,  On  Williams  &  Co.  due  Jan.  14,  f  1600  00 
12.  Un  George  Myers,  26,  1300 

Balances  in  my  favour,  vws. 
James  Greav.es,  Oporto;  $1700  00 

Cyrus  Coate,. Bordeaux,  1660  35 

Lemuel  Rogers,  Bilboa,  1175  00 

George  Parish,  Naples,  2200  X1Q 


I  owe  as  follows, 
Bills  payable  for  bills  accepted  by  me. 


12. 
t3. 


John  Howe, 
William  Burr, 


23, 
30, 


1440 


* 

c. 

13600 

9660 

4500 

2050 

1200 

9500 

:  6400 

1300 

2900 

6635 

35 

67645 

35 

4262 

BY  .DOUBLE  ENTRY.  fttt 


BXAMf L$  U.  WASTE  BOOK. 


u  '           Balances  against  me. 
To  Smith  &  Son,  London,                   $2150  00 
To  Gilson  &  Co.    Do.                          800  00 
To  Spring  &  Jones,  Jamaica,                 1666  67 
To  George  Black,       Do.                    1176  00 
To  James  Broker,      Do.                    1450  68 

7242 

1*1504 

25 
26 

January  £d«  1820. 
Shipped  on  board  the  Venus,  W.  Brown  master, 
for  Nantes,  sugar  on  the  account  of  George  Par- 
isb,  as  per  Invoice  Book,  viz. 
Merchandise,                              $395  43 
Charges,  23 
Commission,                                    13  46 
[nun ranee                                                 8  40 

440 

29 

'  -   •    •  • 

Received  by  post  a  bill  from  Cyrus  Coate  of  2466 
livres/at  16|" cents,  as  per  B  R, 

411 

3d. 

Paid  William  Burr's  bill,  No.  13,  as  per  C.  B. 
Received  discount  on  the  above  for  27  days,  at  6 
per  cent,  as  per  C.  B. , 

1440 
6 

39 

7th. 

Shipped  on  board  the  Dolphin,  for  Biiboa,  goods  on 
account  of  Lemuel  Rogers,  as  per  I.  B. 
Merchandise,                     $2000  00 
Charges,                               32  50 

Insurance,                              34  15 

- 

2127 

■ 

40 

12th.  ~ 
Paid  George  Myers  bill,  due  this  day,  No.  11.  as 
per  C.  B. 

2222 

14th. 

Received  the  amount  of  Williams  &  Co's.  bill,  No. 
1 1 ,  as  per  C.  B. 

1600 

15th. 

Accepted  a  bill  drawn  by  Gilson  &  Co.  No.  1,  B.  P. 

800 

lGth. 

Bought  of  Joseph  Lockwood,  sundry  goods  amount-  . 
ing.  as  per  bills  of  parcels,  to 

10000 

si 

20ih.  4 
Samuel  Lockwood  has  drawn  on  me,  a  bill,  No.  2, 
as  per  B.  P. 

3600 

824  BOOK  KEEP&iG 


EXAMPLE  n.  WASTE  BOOK. 


January  21,  1820. 
Arrived  the  Betsey  from  Oporto,  with  8  pipes  of 
Port  Wine,  consigned  by  James  Greaves,  tome, 
'  to  sell  on  his  account,  S.  B. 
Paijl  sundry  charges  on  landing. 

430 

f 

24 

£  22d. 
Reotyed  of  Lemuel  Rogers,  a  bill  of  Exchange, 

No.  2.  as  prr  BR. 

2500 

23d. 

Paid  John  HoweVbill,  No.  12,  C  B. 

600 

— 

u«  chived  of  G  Seaman,  mv  half  share  for  freight 
on  board  the  ship  Phebus,  C.  B. 

400 

87 

24th. 

Accepted  a  bill  drawn  by  Smith  &  Son,  of  Lon- 
don. B.  P 

2150 

25th. 

Keceived  of  George  Sab  in,  for  produce  of  the  /arm 

in  Cambridge,  C.  B. 

.  160 

~~~~ 
35 

25th 

Paid  for  repairs  of  the  *hip  Phebus,  C.  B. 

130 

25 

26th. 

Sold  to  Smith  &  Son,  Port  Wine,  S.  B. 
Sold  to  Joseph  Lockwood,  Port  Wine.  S.  B. 

462 
772 

14 

Received  cash  ol'Ueorge  Murray's  bill.  No.  12,  C.  B 

1300 

f 

27th/ 

^hipped  od  board  the  Henry,  Talbot,  master,  for 
Jamaica,  sundry  goods  for  sundry  persons,  as  per 
I.  B.  viz. 

Spring*  &  Jones, 
Merchandise,                        $1120  00 
Charges,                                   12  50 
Commission,                                35  75 
Insurance,                                3?  25 

George  Black, 
Merchandise,                      $1800  00 
Charges,                                   15  00 
Commission,                              56  50 
Insurance,                                $2  50 

James  Broker  and  Shipper,  each  half  a  share, 
Merchandise!                        $2500  00 
Charges,                                  24  00 
Commission,                              90  00 
Insurance*                              105  48 

1205 
1934 
2719 

50 
48 

BT  DOUBLE  ENTRY.  52$ 
EXAMPLE  II.  WASTE  BOOK. 


January  31 ;  1820. 
Received  a  dividend  at  the  Bank,  half  years  inter- 
est on  $12000  at  5  per  cent.  0.  B. 

300 

Sold  $9000  of  stock,  at  81  per  cent,  commission  } 
per  cent.  C.  B.  • 

7272 

Keceived  debentures  for  goods  shipped  this  month, 

200 

50 

Received  cash  for  debentures  this  month,  C.  B. 

300 

Paid  for  house  expenses  this  month,  C.  B. 

150 

52 

t 
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EXAMPLE  II.  JOURNAL.  JANUARY  1820. 


D 
1 


3 

3 

14 

2 

26 

2 

S3 

\ 

25 

1 

31 

2 

31 

1 

Simdries  Dr.  to  Stock, 

Cash  in  hand, 

Funded  property  $12000,  at  80$  per  cent, 
Farm  in  Cambridge, 
Housa  in  the  city, 
Furniture, 

Ship  Phebus,  my  half, 
Merchandise  on  hand, 

Debentures,  balance  due. at  the  Custom  House, 
Bills  Receivable,  bills  due  me,  amount, 
James  Greaves,  Oporto, 
Gyros  Coate  Bordeaux, 
Leaml  Rogers,  Bilboa, 
George  Pariah  Naples, 


2To 
2 

3 
2 
2 


Stock  Dr.  to  Sundries, 

Bills  Payable,  bills  accepted  by  me, 
Smith  &  Son,  London, 
Qilson  &  Co,  do.. 
Spriog  &  Jones,  J amaica, 
George  Black,  do. 
James  Broker,  /lo. 


Cash  Dr.  to  Sundries, 

For  sums  received  this  month  as  per  C.  p. 
To  Interest,  6  39 

<to.  3o6  6o 


Bills  Receivable,  No.  11, 
 F-  12, 

Ship  Pbebot, 
Farm  in  Cambridge, 
Debentures, 
Funded  property, 


1600  00 
1300  00 


13500 
9660 
450Q 
2050 
1200 
9600 
6400 
1300 
2906 
1700 
1560 
1175 
2206 


57646  35 


4262 
2150 
800 
1666 
1176 
1450  58 


11604 


306 


87 


2900 
400 

160  35 
300 

7272f 


11339  61 


36 


67 


26 


3* 


I 

BY  DOUBLE  ENTRY. 
EXAMPLE  II.  JOURNAL.  JANUARY  1820. 
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(2) 


V. 
Ja. 

2 
7 
21 
27 

3 
12 
23 

25 
31 


2 
22 


15 

20 
24 


Sundries  Dr.  to  Cash, 

For  sums  paid  this  month  as  per  C.  B. 
Charges  on  raerchaodise,  viz.  per  Venus,    23  00 

—   —   Dolphin,  32  60 

    Betsey,  439  24 

   —        Henry,    51  50| 


Bills  payable,  No.  13, 

  11, 

  12, 

Ship  Phebus, 
]House  expenses, 


3 


1440  00 
2222  00 
€00  00 


Bills  Receivable  Br,  to  Sundries, 

for  bills  received  this  month,  as  petf  R« 
2|To  Cyms  Coate,  No.  1,  doe  March  1, 
Lemuel  Rogers,  No.  2,  Feb.  15, 


Sundries  Dr.  to  Bills  Payable, 

For  bills  accepted  by  me  this  month,  as  per  B.  P. 
To  Gilson  &  Co.  No.  1,  doe  Feb.  1, 

Joseph  Lockwood  No.  2l,  5, 

Smith  &  Son,  No.  3,    March  1, 


George  Parish  Dr.  to  Sundries, 

For  amount  of  Invoice  of  Sugar,  per  the  Venus 
for  Naples,  as  per  I.  B.  and  W.  B. 


To  Merchandise, 
Charges, 
Commission, 
Insurance, 


3*5  43 
23  00 
i3  46 
8  40 


Samuel  Rogers  Dr.  to  Sundries, 

Amount  of  invoice  per  Dolphin,  for  Bilboa,  as 
per  W.  B.  p.  2. 

To  Merchandise,  2000  00 

Charges,  32  50 

Commission,  60  75 

Insurance,  34  15 


546 


4262 
13( 
\5i 


5089  01 


24 


25 
52 


411 
2500 


$911 


800 
3600 
2150 


6550 


440 


29 


2127  40 


3*t 
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(3) 


EXAMPLE  II.  JOURNAL.  JANUARY  1830. 


L. 


Merchandise  Dr.  to  Jos.  JLockwood, 

To  amount  of  goods  bought  of  him,  as  per  bills  of 
parcels. 


Insurance  Dr.  to  Globe  Insur.  Co. 

For  amount  of  insurance,  as  per  1.  B. 
Per  Venus,  for  Naples,  $8  40 

Per  Dolphin,  for  Bilboa,  34  15 

Per  Henry,  for  Jamaica,  205  23 


Debentures  Dr.  to  Merchandise, 

For  drawbacks  received  this  month, 


Sundries  Dr.  to  Sales  per  the  Betsey, 

For  amount  of  8  pipes  of  Port  Wine,  on  account 

of  James  Greaves,  as  per  S.  B. 
To  Smith  &  Son,  3-ptp«fl-at  1  month, 

Joseph  Lock  wood,  6  pipes  a*  2  months, 


Sundries  Dr.  to  Sundries, 

For  amount  of  Invoices  per  the  Henry,  for  Jamai- 
ca, as  per  W.  B.  p.  3. 


1120  00 


1800  00  15  00 


Spring  &  Jones, 
2  George  Black, 
Ad vepUire  to  Ja 
maica,inCo.  with 
J.  Broker,  my 
half, 

\  James  Broker,  his 
half, 

Sums,    5420  00 


Marchan. 


2500  00 


Charg, 


12  50 


24  00 


51  50 


Comoro. 


36.76 
66  60 


90  00 


182 


Insur. 


37  26 
62  60 


105  48 


»06  23 


Sales  per  the  Betse y  Dr.  to  Sundries* 

To  charges  on  merchandise,  439  24 

Commission,  33  94 

Interest,  4  03 

James  Greaves,  for  net  proceeds  of 
8  pipes  of  Port  Wine,  as  perS.B.  756  93 


$  c. 


10000 


87 


247 


78 


200 


6Q 


462 

772 


1205 
1934 


1359 


14 


50 


74 


1359 


.:*86ti 


1234  14 


BY  DOUBLE  ENTRY. 


ALPHABETICAL  INDEX  TO  THE  LEGEJt. 


Adventure  to  Jaip.  3. 


D. 

Debentures, 


GiWn  k  Co. 
Globe  Ins.  Co. 


3 
3 


Greaves,  James  2 
K. 

N. 


B. 

Balance,  3 

Bills  payable,  2 
Bill*  receivable,  2 

Black,  Geo.  2 

Broker,  James  3 

E 


H. 

House, 

House  Expenses, 
L. 

Lock  wood,  Jos. 
Q. 


R. 

Rogers,  Lemuel 


Cash,  1 
Charges  on  Mer.  1 
Coate,  Cyrus  2 
Commission,     "  1 


Farm  in  CamU  1 
Funded  Property,  1 
Furniture,  1 

I. 

Insurance,  2 
Interest,  3 


». 

Merchandise,  1 
P. 

Parish,  Geo.  3 

Profit  &  Loss,  3 

S, 

Sales  per  Betsey,  S 

Ship  Phebus,  1 

Smith  &  Son,  2 

Spring  &  Jones,  2 

Stock,  1 


U. 


iD3  Before  attempting'  to  balance  the  Leger,  it  must  be  ascertained  whether 
the  Journal  has  been  correctly  formed  from  the  Day  Book  and  Auxiliary  Books, 
and  whether  the  journal  has  been  correctly  posted  into  the  Leger.  In  examin- 
ing the  books  for  this  purpose,  a  point  or  some  mark  should  be  placed  against  the 
several  accounts  found  to  be  correctly  entered  in  the  Journal  and  Leger,  and 
this  pointing  or  marking  continued  through  all  the  accounts.  It  is  then  common 
to  make  a  trial  balance,  on  a  separate  piece  of  paper,  before  forming  the  account 
called  Balance,  in  the  Leger.  If  the  books  can  be  thus  balanced,  the  several 
balances  are  then  placed  under  Balance,  and  the  work  is  finished. 

Note.  The  examples  here  given  are  sufficient  to  illustrate  the  method  of 
Double  Entry.  The  teacher  should  not  suffer  the  pupil  to  pass  over  any  point, 
until  it  is  well  understood.  If  more  examples  should  be  desired,  he  can  direct 
the  learner  to  take  Ex.  2.  of  Single  Entry,  and  form  from  it  the  several  books  in 
Double  Entry.  After  this  has  been  done,  the  pupil  should  form,  for  himself  a 
larger  Day  or  Waste  Book  for  Double  Entry,  and  carry  the  account  through  all 
the  forma,  according  to  the  principles  taught  in  this  system. 
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Dr.  Stock, 
To  Sundries, 

JBalance, 


Dr.  Cash, 

To  Stock, 

Sundries,  . 


Dr.  Fuuded 
To  Stock  12000a80* 
Profit  and  Loss. 


br.    Farm  in 
To  Stock, 

Profit  and  Loss, 


Dr  House  in  the 
To  Stock, 


Dr.  Furniture, 
To  Stock, 


Dr.  Ship 
To  Stock, 
Cash, 

Profit  and  Loss, 


Dr*  Merchandise, 
To  Stock, 

Jos.  Lock  wood, 


Dr.  Charges  on 
ToCaaW 


Dr.  t-oimiK^ioN. 
To  Profit  and  Loss, 


11504 
47049 


38553 


13500 
11339 


24839 


9660 

27 


9687 


4500 
160 


4660 


2050 


1200 


9500 
130(25 


270 


9900 


6400 
10000 


16400 


546 


290 


61 


61 


62 


87 


24 


4( 


31 


25, 


23 


Contra  .  Cr 
By  Sundries,  „ 
Profit  and  Loss, 


Ca.  Cr. 
By  Sundries, 
Balance, 


Property,  Cn 
By  Cash  9000  at 80} 
Balancfr3000a804 


Cambridge,  Cr. 
By  Cash, 
Balance, 


City,  Cr. 
By  Balance, 


Ca.  Cr. 

By  Balance, 


Phebus,  Cr. 
By  Cash, 
Balance, 


Ca.  Cr 
By  Geo.  Parish, 

Lemuel  Rogers, 
Sundries, 
Debentures, 
Balance, 


Merchandiser 
By  George  Parish 

Lemuel  Rogers, 

Sundries, 

Sales  per  Betsey, 


Ca.  Cr. 
2  By  George  Parish, 
2      Lemuel  .Rogers, 
3j  Sundries, 
31     Sales  per  Betsey, 


$ 

c. 

57645 

35 

908 

27 

58553 

o* 

5069 

01 

19750 

60 

24839 

7272 

i 

2415 

9687 

160 

35 

4500 

4660 

35 

9060 

1200 

400 

9500 


9900 


395  43 
2000 
5430 

200  50 


8384 


16400 


51 
539 


546 


24 

13  46 

60  75 
182  25 
33.94 

280140 


87 


87 


94 


87 


23 
39  50 


50 
24 


BY  DOUBLE  E&TRY.  5*1 
EXAMPLE  U.  LEGER.  JANUARY  1820.  (2) 


JTa 


Dr.  Insurance, 

To  Globe  Insurance 
Comply, 


Dr.  Bills 

1  [To  Stock, 

2  Sundries, 


1 

31 


Dr.  Debentures, 
To  Stock, 

Merchandise* 


24, 
*6 


27 


27 


Dr.  Bills 

TV  Cash, 
Balance, 


Dr.  James 
To  Stock, 


Dr.  Cyrus 
To  Stock, 


Dr.  Lemuel 

To  Stock, 
Sundries, 


Dr.  Ueorge 
To  Stock, 
Sundries, 


Dr.    Smith  & 
To  Bills  Payable, 
Sales  per  Betsey, 


(Jr.    5|»ring  & 
To  Sundries, 
Balance, 


Dr.  George 
To  Sundries, 


$ 

247 


2900 
2911 


5811 


4262 

6550 

10812 


1300 
200 


1500 


1700 


1560 


1175 
2127 


3302 


2200 
440  29 


2640 


2150 
462 


26 15 


1205 
461 


1666 


1934 


78 


35 


40 


401 


29 


31 


26 


22 


-1 


Ca.  Cr. 
By  George  Parish, 
Lemuel  Rogers, 
Sundries, 


L. 
2 


Receivable,  Cr. 
By  Cash, 
Balance, 


Payable, .  Cr. 
By  Stock, 
Sundries, 


Ca.  Cr. 
By  Cath, 
Balance, 


Greaves,  Cr. 
To  Sales  per  Betsey, 
Balance, 


Coate,  Cr. 
By  Bills  Receivable, 
Balance, 


Koger*,  Cr. 
By  Bills  Receivable, 
Balance, 


Parish,  Cr. 
By  Balance, 


Son,  Cr. 
By  Stock, 
•Balance, 


Jones,  Cr, 
By  Stock, 


Black,  Cr. 
By  Stock, 
Balance, 


8  40 


34 

20: 


IS 

23 


247 


7R 


2900 
2911 


58U 


4262 
6550 


10812 


300 
1200 


1500 


750  9. 


943 


1700 

411 
1149  3» 


1560  35 


2500 
802  40 


3303  40 
2640  29 


2150 
462 


50 


50 


07 


2612 


1C66< 


1175 
759 


67 


1934 


aSS         BOOK  KEEPING  BY  DOUBLE  ENTRY, 


(3)  EXAMPLE  IT.   LEGER.  JANUARY  1820. 


hi 
27 

J. 

P. 

3 

Dr.  James 

To  Adventure  to 
Jamaica, 
Balance, 

L. 

3 
3 

$ 

1359 
90 

1450 

c. 

74 
84 

58 

D. 

Ja 
1 

J. 
P. 
1 

Broker,  Cr. 

By  Stock, 

L. 

1 

% 

1450 

c 
58 

27 

3 

IJr.  Adventure 
To  Sundries, 

_ 

1359 

74 

to  Jamaica,  Cr. 
By  Balance, 

3 

1359 

74 

20 
26 

;j 
:\ 

Dr.  Josejth 

To  Bills  Payable, 
Port  Wine, 
Balance, 

2 
3 

3600 
772 
5628 

10000 

14 

73 

87 

16 

3 

Lock  wood,  Cr. 
By  Merchandise, 

1 

10000 

87 

26 

3 

Dt-  bales  per  tne 
To  Sundries, 

1232 

21 

26 

3 

Betsey,  Cr. 
By  Sundries, 

» 

1232 

21 

1 

Dr.  Orison  & 
To  Bills  Payable, 

2 

800 

15 

2 

Co.  Cr. 
By  Stock, 

1 

800 

31 

Or.  1  merest, 
Profit  and  Loin, 

3 

310 

— r 
42 

1 

Ca.  Cr. 
By  Cash, 
Sales  per  Betsey, 

V 
3 

30C 
4 

310 

39 
03 

42 

l)r  H  inh*»  1  nftii Vm 
To  Balance, 

3 

•  247 

78 

alK-c  V/O.   V> I  ■ 

By  Insurance, 

2 

247 

78 

31 

1 

Dr.  House 
To  Cash, 

1 

150 

5? 

31 

tapetise*,  Cr. 
By  Profit  &  Low, 

3 

150 

52 

31 

2 

Or.  Prnlit  an«f 
To    House  Ex 

pemes, 
To  Stock, 

<? 
:l 

150 
908 

105R 

52 
27 

79 

Lots,  Cr. 
By  Funded  Prop. 
Farm  in  Cam. 
Ship  Phebus, 
Commission, 
Interest, 

1 
1 
1 
1 
3 

27 
160 
270 
290 
310 

35 
62 
40 
42 

1058 

H 

L>r.  Balance, 
To  Cash, 
FundedPrftperty, 
Farm  in  Cam. 
House, 
Furniture, 

Merchandise, 
Bills  Receivable. 
Debentures, 
James  Greaves, 
Cyrus  Coate, 
Lemuel  Rogers, 
George  Parish, 
Smith  k  Sen, 
George  Black, 
Adven.  to  Jamai. 

1 
1 
1 
1 
1 

i 
j 

1 

2 

2 
2 

o 

i 

2 
2 

3 

19750 
2415 
4500 
2050 
1200 
y»>uu 
8384 
2511 
1200 

94C 
1149 

802 
2640 

46? 

75fc 
1350 

60 

94 

50 
07 
35 
40 
29 

74 

Ca.  Cr. 
By  Bills  Payable, 
Spring  &  Jones, 
James  Broker, 
Jos.  Lockwood, 
Globe  Insur.  Co. 

StOCST, 

2 
2 
3 
3 
3 
i 

6550 
461 
90 
5628 
247 
47049 

60027 

17 
84 

73 
78 
37 

89 

60027 

8S 

